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ABOUT  twelve  months  ago,  I pub- 
^ ^ liflied  an  Eflay  on  77;^  Generation 
^Animal  Heat,  which  was  preceded 
by  an  Introdu^ion,  pointing  out  the  Ele- 
mentary Principles  of  Nature,  and  the 
fundamental  Laws  by  which  they  are  Go- 
verned;— At  the  fame  time,  intimating 
my  intentions  of  publilhing,  a full  Expla-' 
nation  of  thofe  Principles  and  Laws. 

ExpUnatioity  I now  oifer  to  the  world, 
in  the  following  Pages. 
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I meant  to  have  extended  it  to  the  par- 
ticular agents  and  operations  of  ChemiJirj, 
but,  being  uncertain  whether  even  this  will 
be  read,  or  not,  I thought  it  beft  to  fulpend 
my  i’efearches,  at  leaft  for  the  prcfent. 
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every  where  ofering  ihemjelves  to  its  Contem^ 
plation. 
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N.  B.  fhj  Signifies  from  the  Bottom. 

In  fome  few  places.  Subtil  is  printed  for  Subtile ; and 
in  a great  number  of  places,  a Colon  is  put  inftead  of  a 
Comma. 

Page  2 line  11  and  12 — and“p.  138  !.  ^fb)loxindiJlru3i~ 
ble^  read  indejlriMible. 

12  j^(bJ  for  its  evident,  read  'tis  evident. 

23  1.  5 {ax  fixed  particles,  read  a fixed  particle. 

35  \.  b (b)  for  progejjive, , read  progrejjive. 

36  1.  12  dele  the  comma  after  folid. 

44  1.  T2  {ox  ennume rate,  read  enumerate. 

61  1.  3 for  meduim,  read  medium. 

68  \.gfbj  for  well  unite,  read  will  unite. 

87  1.  1 in  fome  few  c.o'fxo^,  fully  phiogijlon  was 

printed  inftead  o{ fully  proved. 

102  1.  \o(b)  and  p.  ago  1.  5 {ox  invelope,  read  en- 
velop. 

Ill  1.  \o  {or  depend,  xca.^  depends. 

236  1.  10  {ox  charged,  xtd.^  changed. 

249  1.  6 [ox  expelled,  read  repelled, 

304  1.  ^ fbj  for  white-,  read  wkitenefs. 
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On  the  Principles  of  Nature,  evidently  prefenting 
themjelves  to  the  mind;  as  being  ejfentially  neceffary, 
to  produce  the  various  appearances,  every  where  of* 
fering  themfelves  to  its  contemplation, 

T F wc  take  a comprchenfivc  view  of  nature, 
we  cannot  avoid  perceiving  the  exiftencc  of 
matter,  in  all  the  different  ftates,  from  the  pon- 
derous and  impenetrable  folid,  to  the  mod:  fubtil 
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ON  THE  EVIDENT 


and  cxpanlivc  fluid.  But  whatever  be  the  (late 
in  which  it  is,  we  ftill  are  convinced  of  its  mate- 
riality, by  its  adion  upon  our  material  organs  of 
fenfation ; nothing  being  capable  of  exciting  the 
perception,  or  idea  of  its,exifl:ence,  prefence,  and 
adiion,  but  what  is  material. 

Every  thing  therefore  which  we  can  perceive, 

and  know  to  exift,  mull  be  material,  howfoever 
» 

rare  or  expanded ; and  the  only  definition  of  a 
particle  of  matter,  which  I wifh  at  prefent  to  give, 
is,  that  it  is  an  impenetrable  point  or  atom,  ia- 
diftrudible,  and  confequently  by  no  natural  means 
divifible. 

All  things  therefore  exifting,  muft  be  com- 
pofed  of  particles  of  matter;  and  their  different 
ftates,  with  refped  to  folidity,  muft  depend  upon 
the  manner,  in  which  thofe  particles  are  combi- 
ned with  each  other ; the  nearer  they  approach  in 
every  diredion,  the  more  folid  and  ponderous  the 
compound.  And  upon  this  mode  of  arrange- 
ment alone,  all  the  various  ftates  of  folidity  and 
fluidity  muft  depend ; becaufe  we  can  never  con- 


ceive 


PRINCIPLES  OF  NATURE.  3 


ccive  it  poflible/  for  a particle  of  matter,  to  acfl  at 
a diftance  from  itfeli,  or  where  it  is  not ; there- 
fore, there  can  be  no  fuch  power  exifting  as 
repulfion,  or  attradlion,  unlefs  the  particles  at- 
trading,  or  repelling  be  in  contad. 

We  may  arrange  every  thing  in  nature  under 
four  general  heads  or  dajfes,  with  refped  to  their 
dates  of  folidity ; thefe  will  be  Solids,  Liquids, 
aeriform  Fluids,  and  highly  expanfive  Fluids. 

The  firjt  clafs  comprehends  every  body  or  fub- 
llancc,  whofe  component  particles  nearly  ap- 
proach, and  are  forcibly  attraded  to  each  other ; 
fo  as  to  ftrongly  refill:  any  power,  applied  to  fepa- 
rate  them  from  the  date  they  are  in,  and  the  pre- 
fent  connexion  they  have,  with  refped  to  each 
other.  To  this  clafs  belongs  every  thing  which 
•we  in  general  call  a Solid  body,  or  fubdance ; for 
indance,  Stones,  Metals,  Wood,  &:c. 

The  Jecond  clafs  contains  thofe  parts  of  nature, 
•which  drongly  refemblc  the  former ; except  in 
this  refped,  that  the  particles  of  which  they  are 
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compofed,  have  little  attradlion  amongfi:  them- 
felves ; confequcntly,  by  any  moderate  force,  they 
may  be  made  to  recede,  and  eafily  move  amongfl: 
each  other  in  any  dircdlion.  Of  this  kind  are  all 
liquids,  as  Water,  Quickfilver,  Oils,  Spirits,  &c. 

Of  the  third  clajs^  are  all  thofe  rare,  expanfive 
fluids,  which  are  known  by  the  names  of  Gafes, 
Airs,  or  claftic  fluids;  and  alfo  vapours.  Thefc 
though  as  evidently  material  as  the  other,  contain 
fewer  folid  particles,  with  very  large  interfticcs; 

t 

and  though  they  have  weight,  and  a certain  de- 
gree of  folidity,  or  power  of  refiflance,  yet,  that 
weight  and  folidity  are  fmall,  when  compared 
with  the  fubftances  of  the  former  clalTes ; and  con- 

fequently,  the  number  of  folid  particles  they  con-r 
* 

tain,  muft  be  far  Icfs,  than  the  number  compo-/ 
fin^  a folid,  or  liquid  of  equal  extent. 

A 

To  the  fourth  clajs  belong  thofe  highly  expan- 
five, fubtil,  and  peculiar  fluids.  Fire,  Light,  and 
the  Magnetic  and  Eledric  fluids.  Their  cxift- 
cnce  is  known  by  their  adlions ; and  confequently 
they  are  as  certainly  material,  as  the  ground  upon 

which 
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which  w'C  tread  ; for  nothing  can  act  upon  matter, 
but  what  is  material : nothing  can  produce  fenfa-. 
tion,  or  the  perception  of  its  action  upon  our  ma- 
terial organs,  but  what  cxifts;  and  whatever  we 
know  to  exift,  muft  be  material.  . 

It  appears  then,  that  the  mofl  ponderous  folid, 
and  mod:  fubtil  fluid,  are  compofed  of  particles 
equally  material,  and  impenetrable ; but  the  num- 
ber of  folid  particles  contained  in  a cubic  inch  of 
air,  cannot  be  nearly  equal  to  the  number  con- 
tained in  an  equal  bulk  of  metal,  as  is  evident 
from  the  difference  of  their  fpccific  gravities; 
therefore  ’tis  certain  that  thofe  folid  particles  can- 
not be  fo  near  to  each  other  in  air,  as  they  are 
in  metals. 

But  it  hath  been  mentioned,  and  cannot  be 
difproved,  that  ho  particle  of  matter  can  ad 
where  it  is  not ; therefore,  the  particles  forming 
air,  mud  be  in  contad  wuth  each  other,  from  the 
centre  to  the  circumference;  but  as  a certain  ex- 
tent, or  bulk  of  air,  is  not  fo  denfe  or  folid,  as 
an  equal  bulk  or  extent  of  metal : it  mud  contain 
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t 

fewer  particles  of  matter,  and  more  interftices; 
confequeritly,  if  the  particles  of  matter  are  in  con- 
tadl,  from  the  centre  to ' the  circumference  of  a 
particle  of  air,  the  caufe  of  its  rarity  mull  be, 
that  the  lines  of  contiguous  particles*  forming  that 
extent,  cannot  be  in  contadt,  but  muft  form 
radii  of  particles,  diverging  from  each  other, 
in  proportion  as  they  recede  from  the  centre. 

Pure  air  we  know  when  decompofed,  fo  as  to 
lofe  its  aeriform  (late,  affords  a fmall  quantity  of 
acid ; in  a (late  occupying  much  lefs  fpace  than 
before;  and  much  more  folid  or  denfe.  Thofe 
particles  of  acid  therefore,  when  in  the  ftate 
of  pure  air,  could  not  be  nearly  in  contadt, 
but  were  kept  from  each  other  at  a confiderablc 
diftance ; confequently,  not  being  capable  of  adl- 
ing  \vhere  they  were  not,  in  that  expanfive  ftate, 
they  muft  have  been  kept  afunder,  by  the  inter- 
pofition  of  fome  other  particles  of  matter,  fur- 
rounding them  in  lines,  like  radii,  in  all  direc- 
tions, diverging  from  each  other  as  they  receded 
from  the  acid  particles  as  centres,  fo  as  to  form 
atmofpheres  around  them  ; which  refilting  each 

other 


PRINCIPLt;S  OF  NATURE.  7 


other,  when  brought  into  contact,  kept  thole 

acid  centres  at  a certain  diftance;  in  the  fame 

* * *•  . * •* 

manner,  as  two  light  balls,  eledlrified  with  the 
fame  kind  of  electricity,  repel,  or  keep  each  other 
at  a diftance,  proportionate  to  the  extent, of  their 
refpeCtive  atmofpheres  of  electric  fluid ; or  in  the 
fame  manner,  as  two  limilar  poles  of  two  mag- 
nets, refufe  to  approach  each  other.  For  lines  of 
particles,  forming  radii,  extending  in  all  direc- 
tions from  different  centres,  cannot  penetrate,  or 
approach  each  other,  neater  than  where  they  come 
into  contact,  bccaufe,  though  the  lines  of  parti- 
cles at  the  centre  of  contaCt,  are  parallel,  or  in  the 
fame  direction,  the  furrounding  diverging  radii 
will  aCt  upon  each  other  at  certain  angles,  ap- 
proaching to  a right  angle,  as  they  recede  from 
the  centre  -of  contaCt;*  confequently,  tw'o  limilar 
atmofpheres  will  not  be  able  to  penetrate  each 
other. 

It  appears  therefore,  that  the  acidifying  parti- 
cles forming  the  bafe  of  pure  air,  excite  certain 
particles  of  matter,  to  attraCl  each  other,  fo  as  to 
arrange  themfelves  in  an  Stmofpheric  form,  like 

radii. 
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radii,  round  each  acid  particle  as  a centre ; and 
that  the  rarity,  clafticity,  and  levity  of  pure  air, 
depend  upon  this  atm'ofpheric  • arrangement; 
where  the  lines  of  particles,  diverging  as  they  re- 
cede from  the  acid  centre  leave  .large  interfaces, 
between  them,  and  form  a particle  of  Air,  light, 
yielding,  elaftic,  and  yet  fufficiently  folid,  to  keep 
every  fimilar  particle  at  a diftance,  equal  to  its 
extent;  if  not  overpowered  by  preffure  ab  extra. 

If  a little  nitrous  acid  be  put  into  a phial,  and 
■expofed  to  the  adion  of  folar  light;  a quantity  of 
pure  air  will  be  produced : but  not  without  being 
expofed  to  the  light;  confequently  the  particles 
of  acid  do  not  produce  pure  air,  by  their  own  ar- 
rangement, amongft  themfelves ; but,  by  their  af- 
finity to  light,  or  fomething  partly  compofing  it, 
they  attrad:  to  themfelves  atmofpheres  of  that 
fomething,  and  form  pure  air ; therefore,  a par- 
ticle of  pure  air,  is  a particle  of  acid,  furrounded 
by  an  atmofphere  of  particles  of  fome  other  kind, 
attraded  from  light ; thofe  particles  by  the  at- 
traction of  the  acid,  being  united  to  it,  and  exci- 
ted to  attract  each  otfier,  fo  as  to  arrange  them- 

felves 
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felves  into  lines,  like  radii,  furrounding  the  par- 
ticle of  acid  in  an  atmofpheric  form ; therefore 
we  may  naturally  conclude,  that  there  are 
kinds  of  matter;  a fixed  kind,  forming  the  bafes  of 
all  folid  particles,  or  compofitions  bf  folid  parti- 
cles ; and  an  kind,  whofe  particles  being  at- 
tracted by  the:  fixed  particles  of  matter,  become  ex- 
cited to  attract:  each  other;  fo  as  to  form  lines  in 
an  atmofpheric  form,  furrounding  the  fixed  central 
particles;  and  diverging  from  each  other,  as  they 
recede  from  their  exciting  centres ; in  the  fame 
manner,  as  a number  of  iron  filings  when  expofed 
to  the  action  of  a magnet,  are  excited  to  attract 
each  other,  and  arrange  themfelves  in'  a certain 
' manner,  like  an  atmofphere  around  it. 

Inflammable  air  refembles  pure  air  in  its  ex- 
panfibility,  rarity  and  levity,  in  which  lafl:  refpect 
it  even  greatly  exceeds  it ; confequently  it  con- 
tains but  few  particles  of  fixed  matter,  and  thofe 
particles  are  kept  at  a diftance  from  each  other, 
by  the  atmofpheric  arrangement  of  ative  parti- 
cles around  them. 
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If  a quantity  of  this  inflammable  air,  be  mixt 
■with  a proper  proportion  of  pure  air,  and  the  at- 
traction of  thofe  atmofpheres  to  their  refpeaive 
centres,  be  weakened  by  being  extended  and  dila- 
ted by  a certain  degree  of  heat;  they  will  penetrate, 
and  unite  with  each  other,  fo  as  to  bring  their  re- 
fpeclive  fixed  centres  into  contadt;  which  unite 
and  form  water ; by  w hich  union  the  atmofpheres 
being  difengaged,  combine  and  form  fire,  or 
light;  confequently  the  atmofpheres  of  the  parti- 
cles of  inflammable  air,  have  an  affinity  to  the  at- 
mofpheres of  the  particles  of  pure  air,  by  which 
they  unite,  and  draw  their  relpedlive  centres  into 
contact ; but  atmofpheres  furrounding  particles  of 
pure,  or  inflammable  air,  have  no  attraction, 
or  power  of  penetrating  and  uniting  with  fimilar 
atmofpheres  ot  the  kind  of  air;  therefore  the 
fltviofphere  furrounding  a particle  of  inflammable 
air,  is  of  a different  kind,  from  that  inveloping 
the  acid  particle,  and  producing  pure  air ; as 
having  an  attraction  of  union  to  it,  exceeding  the 
attraction  of  arrangement  among  its  owm  fimilar 
particles  ; and  refemblcs  the  atmofphere  furround- 
ing a ball  of  cork,  pofitively  electrified;  which 

will 
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will  not  unite  with  another,  with  a fimilar  eledric 
atmofphere ; but  rapidly  rulhes  into  union  with  a 
ball  furrounded  by  an  atmofphere  of  the  contrary^ 
cledricity. 

It  appears  therefore,  that  there  are  tWQ  kinds  of 
a^Jive  particles ; that  the  particles  of  either  kind 
being  attraded  by  fixed  particles  of  matter,  be- 
come excited  to  arrangement,  in  an  atmofpheric 
form,  round  their  refpedive  fixed  particles ; that 
each  hath  an  attradion  for  the  other  kind,  when 
in  a fimilar  ftate  ; fufficient  to  deftroy  its  peculiar 
arrangement ; , and  that  the  confequence  of  that 
union,  is,  an  united  effort^  to  draw  their  refpedive 
centres  into  contad, 

% 

The  particles  of  matter,  compofmg  the  uni- 
verfe,  and  producing  all  the  phenomena  of  na- 
ture, therefore,  feem  to  be  of  i'WQ  general  kinds.. 

The  jirfl  kind,  are  limplc,  impenetrable,  or 
folid  particles  of  matter,  pofTeffed  of  a po-werful 
attradion,  to  particles  of  the  other  kind;  thefe 
for  convcniency,  may  be  called  fixed  or  folid  par- 
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tides  of  matter;  as  forming  the  folid  bafes,  or 
evident  fubilance  of  the  firft  and  fecond  clalTes  of 
matter;  and  affording  the  fixed  centres,  round 
which  the  particles  of  the  other  kind,  arrange 
themfelves  likeatmofpheres,  to  form  the  aeriform 
fluids  of  the  third  clafs. 

The  -Jecond  kind  of  matter,  are  fimple,  folid 
particles,  poffefiing  a kind  of  polarity ; by  which, 
when  attraded  by  the  fixed  particles  of  the  firff; 
kind,  becoming  excited,  they  attrad  each  other 
into  clofe  contad,  fo  as  to  form  lines  of  contigu- 
ous particles,  extending  like  radii,  ini  all  diredions 
from' the  centre;  w-^hich  lines  muff  recede  from 
each  other,  as  their  diffance  from  the  centre  in- 
creafes. 

But  as  their  excitement,  and  arrangement,  de- 
pend upon  the  attradion  of  the  fixed  central  par- 
ticle : 'its  evident,  that  their  attradive  force  of 
arrangement,  muff  be  lefs,  as  their  diffance  from 
the  exciting  centre  becomes  greater. 

The  particles  of  this  fecond  kind,  I call,  for 

the 
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the  fake  of  diftindion,  a^ive  particles  of  matter. 

i 

But  though  all  the  adlive  particles,  refemble 
each  other,  in  being  equally  attracted  by  fixed 
matter;  and  by  that  means  excited  to  atmofpheric 
arrangement;  they  are  certainly  of  two  different 
forts.  Adlive  particles  of  either  fort,  when  ex- 
cited, attradling  fimilar  particles  to  arrangement; 
and  tw'o  atmofphcres  of  the  fame  kind  of  adtive 
particles,  having  no  pow^r  of  attradling  or  ap- 
proaching each  other,  nearer  than  where , they 
come  into  contadi ; while  radii  of  particles  form- 
ing atmofphcres,  of  the  oppofitCy  or  different 
forts,  attradl  each  other  into  parallel  lines,  ex- 
tending from  one  fixed  centre  to  the  other;  which 
by  their  united  force,  they,  draw  into  contadl. 

That  this  diverfity  of  adlive  particles,  adlually 
cxifts,  is  fully  proved  by  both  eledlricity,  and 
Juagnetifm.  For  inftance,  two  light  cork  balls, 
it  politively  cledlrified,  will  not  approach  near 
each  other ; but  if  one  be  poflitively,  and  the 
other  negatively  cledlrified,  they  wull  rufii  into 
contadl  with  violence.  In  like  manner  the  north 
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pole  of  one  magnet,  will  not  approach  the  north 
pole  of  another ; but  will  rapidly  meet  the  fouth 
pole,  and  retain  it  with  force. 

It  appears  therefore  evident,  that  there  arc  two 
active  powers  in  nature ; or  two  active  material  flu- 
ids, cflentially  different  in  their  properties,  or 
difpofitions.  Each  of  them  hath  an  attraction  for 
fixed  or  folid  matter ; but  certain  circumftances 
render  the  fame  fublf ance,  attractive  to  one  aCtive 
fluid,  but  not  to  the  .other.  And  ’tis  ifideed  ne- 
ceflary,  that  there  fhould  be  two  active  principles 
of  different  natures  ; becaufe,  if  there  were  not, 
the  fimplicity  of  folid  matter,  and  the  uniform, 
equal  attraction,  of  one  fimple  aCtive  fluid,  would 
unite  all  nature,  into  one  homogeneous,  inorga- 
nic, lifclcfs  mafs. 

Since  then  it  is  necelfary,  and  natural  to  con- 
clude, that  there  are  two  active  fluids,  in  nature, 
of  different  properties,  and  difpofitions,  though 
agreeing  in  fubtilty,  expanfibility,  the  property 
of  attraction  to  fixed  matter,  and  atmofphcric 
arrangement  around  it ; we  muft  likewife  allow, 

that 
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that  they  have  an  attraction  for  each  other.  For 
if  a certain  body,  politively  ele(5trificd,  or  fur- 
rounded  by  an  atmofphere  of  one  active  princi- 
ple, will  not  come  near  another  in  the  fame  ftate; 
it  fliews  that  each  body  attradts  its  own  eledtric 
atmofphere,  and  recedes,  if  poflible,  from  the 
fimilar  atmofphere  furrounding  the  other ; but 
when  prefented  to  a body  negatively  eledtrified, 
they  mutually  rufh  into  contadt;  becaufe  the  body 
negatively  eledtrified,  hath  an  atmofphere  formed 
by  the  other  aClive  fluid.  The  fame  in  magne- 
tifm;  the  two  adtive  fluids,  form  fimilar  atmof- 
pheres,  around  the  oppofite  ends  of  the  needle; 
the  fame  fluid,  always  furrounding  the  ends  of 
different  needles,  pointing  the  fame  way ; in  con- 
fcquence  of  which,  the  fimilar  ends  will  not  unite; 
but  the  oppofite  ends  will,  forcibly  ; becaufe  the 
adtive  fluids  of  the  two  oppofite  poles  of  the  nee- 
dles, being  different,  attradt  each  other.  The 
fame  reafon  is  to  be  given,  for  the  union  even  of 
a particle  of  acid  with  an  alkali. 

We  may  therefore  conclude,  that  befides  the 
limple  particles  fixed  matter,  there  are  1"j:o  kinds 

of 
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of  particles  in  nature;  that  tht  fixed  parti- 
cics,  equally  attrad:  both  kinds  ofadlive  particles; 
that  either  kind  by  that  attradtion,  becomes  exci- 
ted to  atmofpheric  arrangement  around  the  fixed  cen- 
tre: by  means  of  the  peculiar  property,  or  po- 
larity, by  which  adlive  particles  of  the  fame  kind, 

t 

attradt  each  other,  fo  as  to  form  lines,  extending 
from  the  fixed  matter,  like  radii  from  a centre; 
that  the  atmofpheric  radii  of  different  kinds,  have 
an  attradtion  of  combination  with  each  other, 
when  in  fimilar  ftates  of  excitement,  by  which 
they  draw  their  refpedtivc  fixed  centres  into  con- 
tadl;  but  that  when  in  the  atmofpheric  ftatc,  nei- 
ther of  thefe  adlive  fluids,  Avill  attradl  the  fame 
kind  of  fluid,  in  the  fame  manner  furrounding  its 
refpedlive  folid  centre;  becaufe  their  attradfion  is 
exerted  upon  the  ceiitres  themfelves,  which  each 
refpedlively  is  united  to.  But  if  one  centre  has 
a greater  atmofphere  than  the  other,  that  other 
will  attradt  fo  much  from  it,  as  to  make  an  equi- 
libriuim;  where  each  atmofphere  will  extend  to 

an  equal  diftance  from  its  centre. 

* 

\ 

Having  now  found  matter,  confifting  of  folid 


or 


PRINCIPLES  OF  NATURE.  17 


or  fixed  particles;  and  two  adlive  fluids,  or  kinds 
of  adlive  particles,  each  having  an  affinity  with 
the  folid  or  fixed  particles,  round  which  they  form 
atmofpheres:  which  will  not  unite  with  fimilar 
atmofpheres;  but  having  an  attradiion  for  each 
other,  by  which,  particles  of  folid  matter  pof- 
fefled  of  atmofpheres  of  the  different  fluids,  are 
attracled  to  unite;  we  mufl:  next  fee,  what  will  be 
the  refult  of  their  union  with  thofc  fixed  particles 
of  matter;  and  then  with  each  other. 

Thefe  two  adtive  principles,  being  equally  at- 
tradled  by  the  fixed  particles  of  matter,  will  each 
attradl  and  unite  itfelf,  to  the  'fixed  particles  ex- 
pofedtoit;  and  confequently,  each  folid  parti- 
cle, will  form  a centre  to  an  atmofphere,  of  one  or 
other  of  thefe  adlive  kinds  of  particles,  (which  for 
the  fake  of  conveniency  when  in  that  atitiofpheric 
ftate  of  excitement,  I fhall  oecafionally  call  adtivc 
fluids,)  by  which  the  very  properties  of  thefe  fluids, 
will  be  united  to  the  particles  of  folid  or  fixed 
matter;  and  that  union  will  form  a compound, 
where  the  inertia  of  the  folid  particles,  and  the 
elafticity  and  rarity  of  the  adivc  fluids,  mufl:  be 

D each 
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each  diminiflied,  by  their  mutual  attradion  and 
union. 

Thefe  compound  particles,  will  therefore  have 
partly  the  fame  general  properties,  as  the  adlive 
fluids  themfelves  have.  Particles  with  fimilar 
atmofpheres  will  not  unite,  but  with  different 
atmofpheres  they  will.  And  thefe  adlive  fluids 
being  equally  and  univerfally  diffufed  as  far  as 
creation  extends ; and  being  equally  and  power- 
fully attradled  by  the  fixed  particles  of  matter  : 
every  fixed  particle  of  matter  mufl:  have  an  atmof- 
phere  of  either  one  or  other  of  thefe  active  fluids ; 
but  as  they  are  each  equally  attradled  by  folid 
matter,  'tis  evident,  that  whichever  of  the  fluids 
is  firft  united  to  any  folid  particle,  that  atmofphere 
to  a certain  extent,  the  particle  mufl;  for  ever  re- 
tain ; becaufe  that  fixed  particle  cannot  meet  with 
anything,  to  which  it  hath  a flronger 'affinity ; 
and  that  adlive  atmofphere  can  never  be  more  for- 
cibly attradled  by  any  other  power,  than  that, 
with  which  it  is  already  combined.  Confequent- 
jy,  that  atmofphere  will  never  be  attradled  from 
its  folid  centre;  and  that  centre  cannot  be  imme- 
diately 
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d lately  adled  upon,  but  by  firft  deftroying  its  at- 
mofphere;  which  can  never  happen,  as  nothing 
can  attracfl  it  more  flrongly  than  its  centre  does, 
even  were  it  difengaged  ; but  by  being  already 
united  to  it,  it  muft  for  ever  fo  remain,  to  a cer- 
tain extent  or  diftance  from  its  fixed  particle ; as 
its  attraction  for  every  other  matter,  is  weakened 
in  proportion  as  it  attracts  its  centre. 

*i  *• 

Every  folid  particle  of  matter,  therefore,  actu- 
ates an  atmofphere  of  one  or  other  of  the  two  ac- 
tive fluids ; but  as  thofe  fluids  are  different  from, 
and  have  an  attraction  to  each  other ; fo  muff  the 
particles,  which  as  atmofpheres  they  aCtuatc; 
therefore,  every  particle  of  folid  matter,  muff  be 
thus  actuated ; and  the  whole  will  form  two  clajs- 
esy  fix  'principle Sy  each  pofle  (Ted  of  different  proper- 
ties ; and  each  having  an  affinity,  and  power  of 
union  with  the  other. 

Of  one  or  other,  or  both  of  thefe  claffes  of  ac- 
tuated particles,  all  the  various  fubffances  in  na- 
ture, which  contain  any  fixed  matter  as  their  ba- 
les or  in  their  compofitions,  muff  be  formed;  fuch 
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are  thofe  of  the  firji,  J^condy  and  third  claffes  of 
matter;  and  all  the  other  fubftanc^s,  or  fluids, 
exiting,  howfoever  fulptil  or  elaftic,  mufl:  be  pro- 
duced by  the  two  adlive  fluids,  feparately  or  con- 
jointly; fuch  are  the  highly  expanlive  fluids  of  the 
fourth  clafs. 

If  we  chemically  examine  the  different  folids, 
fluids  and  aeriform  fubftances  in  nature,  we  in 
reality  find,  that  all  of  them  contain  an  earthy^  or 
an  acid  bafe  or  matter;  an  alkali  and  an  earth, 
are  of  the  fame  nature,  or  the  fame  * principle,  in 
different  fiates  of  combination;  but  the  alkaU 
fecms  to  be  the  ffrongeft  in  its  general  affinities, 
and  confequcntly  the  mofl:  adfive;  but  that  adlivi- 
ty  or  alkalinity,  feems  to  be  a quality  depending 
upon  circumftances;  therefore,  I include  both 
der  the  general  title  of  earthy  matter  ; having  a 
ftrong  attradtion  to  the  other,  the  acid  matter- 

Thefe  two  fubftances  being  of  different  natures, 
and  having  a ftrong  attradlion  to,  and  power  of 
uniting  with  each  other;  are  the  two  claffes  of yo- 
lld,  or  fixed  particles,  with  atmofpheres  of  the 

iZL'O 


PRINCIPLES  OF  NATURE.  21 


iwo  different  a^he  fluids ; I fliall  therefore  call  the 
fixed  particles  of  rnatter,  furrounded  by  one  of  tlj^ 
active  fluids,  the  earthy  principle \ and  thofe  par*» 
tides,  having  an  atmofphere  formed  by.  the  other 
adive  matter,  the  acidifying  principle;  and  thefe 
are  the  VKofolid  principles  of  nature  j compounded 
of fimilar  central  particles  of  folid  or  fixed  matter, 
as  bafes  or  centres,  to  atmofpheres  of  the  two  dff 
acflive  fluids.  ^ . 

And  now,  having  pointed  out  the  two  more 
folid  principles  of  nature,  and  diftinguiftied  them 
by  proper  names,  agreeable  to  thofe  which  arc 
univerfally  adopted  ; -tis  neceflary,  to  diftinguifh 
the  other  two,  the<zd'/^r  principles,  by  their  re- 
fpeclive  names  alfo. 

One  of  them  is  known,  admitted,  and  named 
already ; ’tis  therefore  only  necelTary  to  point  it 
out,  and  allign  to  it,  the  name  univerfally  given 
to  it. 

To  arrive  at  this  diflipclion,  we  mult  firft  of  all 
fay,  that  the  earthy  principle  is  a particle  affixed 
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matter,  with  an  atmofphere  of  one  of  the  active 
^uids;  that  thi$  atmofpheric,  or  compound  parti- 
cle, will  not  unite  with  a limilar  one ; but  will, 
with  one  formed  by  the  other  adlive  fluid.  A 
metal,  is  allowed  to  be  formed  of  an  earth,  united 
to  Fhlogijtoni  that  is,  a metal  is  compofed  of  a 
number  of  particles  of  earth,  united  together  by 
their  general  attradion,  to  the  adive  fluid,  of  a 
different  nature,  to  their  refpedtive  atmofpheres; 
which  interpofed  between  the  earthy  particles,  at- 
tra<fls  each  equally,  and  confequently,  draws  them 
into  cohefion,  or  a folid  form.  But  this  aeflive 

r 

fluid,  giving  cohefion;  and  metallic  properties, 
to  the  earthy  particles  of  which  the  metal  is  form- 
ed, Philofophers  and  Chemifls  by  general  con- 
fent,  call  Phlogijfon.  Phlogijion  therefore,  is  the 
name  by  which  one  of  thefe  adtive  fluids,  fiiall 
continue  to  be  difiinguifiied,  in  the  following  pa- 
ges, as  fufficiently  anfwering  the  purpofe  of  dif- 
crimination. 

But,  if  phlogijion  be  the  cementing  principle, 
which  attradls  the  particles  of  earth  together,  fo  as 
to  form  a metal : ’tis  evident,  that  the  atmofpheres 

of 
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of  the  earthy  particles,  muft  be  compofed  of  the 
other  active  fluid  5 and  likewife,  that  as  the  parti- 
cles of  the  acidifying,  and  earthy  principles,  have 
different  atmolpheres,  it  muft  follow,  that  an  add- 
ifying  particle,  is  formed  of  fixed  particles  of  mat- 
tery furrounded  by  an  atmofphere  of  phlogijion. 

But  what  name  are  we  to  give  to  the  other  a(ft:ive 
fluid  ? Chemiftry  hath  none  for  it,  becaufe  it 
hath  entirely  overlooked  it.  What  name  then 
fhall  we  feled,  or  fabricate,  for  a fluidy  by  the 
Almighty  wifdom  and  power,  endowed  with  ac- 
tive properties,  and  amazing  fubtilty  and  expan- 
fibility?  What  name  better  than  that  which  the 
truly  great  Sir  Ifaac  Newton  gave,  to  a fluid, 
whofe  exiftence  he  fuppofed  neceflary,  and  polTef- 
fed  of  fome  properties,  fimilar  to  this  now  wait- 
ing for  a name?  that  there  is  a fluid  of  this  kind, 
in  nature,  Philofophers  allow;  and  with  Sir  Ifaac 
Newton  and  others  call  it  jEther.  By  the  name 
of  jEthery  I fhall  therefore  again  take  the  liberty 
to  call  it;  not  from  fanciful  fondnefs  for  the  name, 
but  becaufe  it  is  a name  given  to  a fluid  of  fimilar 
fubtilty  and  expanfibility,  allowed  to  exift  ; and  I 
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retain  that  name,  becaufe  it  anfwers  my  purpofc, 
of  diftinguilhing  /V,  from  the  other  aeftive  principle, 
known  and  admitted  by  the  name  of  Phlogiflon. 

And  now  we  are  able  tO  fay  how  ari  earthy  par- 
ticle is  compofed,  for  if  an  acidifying  particle,  hath 
a different  atmofphere  from  an  earthy  one,  and  an 
acidifying  particle  hath  a phlogific  atmofphere; 
*tis  evident,  that  the  earthy  principle,  is  a.  fixed  par- 
ticle of  matter,  adtuated,  by  being  intimately  at- 
tradled  by,  and  furrounded  with,  an  atherial  at- 
mofphere. 

The  elementary  prineifles  of  nature,  therefore  arc 
three ; twq  adiwe^  and  one  more  paflive  or  fixed. 
The  two  adive  principles,  are  Mther  and  Phlogff 
ion;  and  each  of  thefe,  by  their  union  with  the 
more  pajftve  principle,  forms  a fecondary  or  morC' 
fixed  principle;  a particle  of  matter,  with  an 
athereal  atmofphere,  forms  an  earthy  particle  or 
principle;  and  with  a phlogifiic  atmofphere,  the 
acidifying  principle. 

All  nature  is  therefore  formed,  of  folid  or  fixed 

particles. 
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particles,  and  particles  poflelTed  of  atmofpheric  ar- 
rangement; that  is  of  matter  and  the  actuating 
property  of  attra5lion.  For  though  there  are  /wa 
active  principles,  yet,  they  perfectly  refemble  each 
other  in  their  affinity  to  fixed  matter,  in  their 
power  of  firmly  uniting  with  it : in  a peculiar  po- 
larity, or  attraction  of  arrangement  of  their  parti- 
cles, in  right  lines,  when  excited : and  in  their 
general  attraction  to  each  other.  ^ 

Were  wc  to  fuppofe,  that  there  were  two  origi- 
nal kinds  of  folid  particles,  one  earthy,  the  other 
acid ; that  one  would  unite  with’  one  aCtive  prin- 
ciple, and  the  other  with  the  other  aCtive  princi- 
ple only ; for  inftance,  that  an  acid  particle  would 
combine  with  the  jEtherial,  but  not  with  the  phlo- 
gillic  principle  ; the  fyftcm  would  be  more  com- 
plex, and  confequently  lefs,  perfeCl ; for  then  wc 
Ihould  have  occafion  for  a principle,  or  property 

repidjiony  or  a power  of  choice^  by  which  one 
principle  could  chufe  with  what  other  principle 
to  unite,  and  which  to  repel  or  refufe ; for  in- 
ftance, the  astherial  principle  would  have  an  at- 
traction to  the  acid  principle,  or  folid  acid  par- 
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tide,  to  enable  it  to  eombine  with  it;  and  a rev 
• pulfion,  or  power  of  refufal,  by  which  it  would 
decline  any  union  with  the  earthy  principle^  But 
this  would  be  multiplying  caufes,  principles,  and 
properties,  without  necelTity ; for  fimple  matter, 
polTelfed  of  the  adive  property  of  general  attrac- 
tion, is  alone  fufheient,  to  folve  all  the  phenomena 
in  nature ; and  conlequently  the  moft  confentane- 
ous  to  our  ideas  of  the  perfect  wifdom  of  the  Dci- 
iy ; for  to  produce  any  cei'iain  efteds,  xht fewer  the 
principles,  or  inftruments  employed,  the  more 
exalted  muft  be  our  idea,  of  the  wifdom  which 
contrived  or  employed  them. 

V 

It  appears  then,  that  the  fimpleft,  and  mod 
perfed  idea  which  we  can  form  of  nature,  is,  that 
all  things  are  produced  by  /olid  or  fixed  attradive 
matter,  and  active  matter,  having  the  property  of 
attradicn  and  atmofpheric  arrangement : that  the 
fixed  particles  of  matter,  are  equally  capable  of  at- 
trading  every  adive  particle : that  the'  adive  par- 
ticks,  mutually  and  equally  attrad  each  other ; 
and  yet,  that  by  the  union  of  thefej^W  particles, 
with  one  part  or  kind  of  adive  matter,  they  be- 


come 


PRINCIPLES  OF  NATURE.  27 

. - . * * 

come  pofTefled  of  properties,  very  different  from 
thofe  acquired  by  fimilar  fixed  particles^  united  to 
another  p^rt  or  kind  of  that  adive  matter;  which 
fliews,  that,  though  every  particle  of  adive  mat- 
ter, is  polfelfed  of  an  equal  power  of  attrading' 
fixed  matter,  and  uniting  with  it ; and  likewife  of 
arrangement  amongft  its  onion  particles,  fo  as  to  take 
an  atmojpheric  form,  around  that  fixed  particle  as 
a centre : yet,  there  is  this  elTential  difference  in 
thofe  adive  particles,  that  one  fixed  particle/  with 
an  atmofphere  of  aether,  or  phlogifton,  will  not 
unite  with,  or  come  near  another  particle,  fur- 
rounded  with  z.fimilar  atmofphere  ; but  will  rufh 
into  contad,  with  a particle  pofTeffed'  of  a different 
atmofphere.  Thus  a particle  wnth  an  atherial  at- 
mofphere, will  not  approach  near  another,  with 
an  atmofphere  of  aether ; but  will  rapidly  combine 
with  a particle,  whofe  atmofphere  is  of  phlogijlon. 
It  is  evident  therefore,  that  though  all  a^ive  mat- 
ter pofleffes  an  attradion  to  fixed  matter,  yet  that 
there  are  two  kinds  of  adive  matter,  perfedly  fi- 
milar  in  every  refped  but  this,  that  two  atmof- 
pheres  of  the  fame  adive  fluid,  when  excited  by 
union  to  two  fiinilar  fixed  particles,  cannot  at- 
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trad,  or  penetrate  each  other,  fo  as  to  unite,  or 
occupy  a lefs  fpace  than  they  do  already ; but,  that 
two  atmofpheres  one  of  each  kind  of  adive  parti- 
cles, can  attrad,  and  penetrate  each  other,  fo  as 
to  firmly  combine,  and  occupy  a fpace  when  uni- 
ted, lejs  than  when  feparate, 

The  rcafon  w'hy  Jtmilar  atmofpheres,  will  not 
penetrate  each  other,  muft  be,  that  fimilar  parti- 
cles, have  only  an  attradion  of  arrangement : while 
particles  of  different  kinds,  have  an  attradion  of 
union,  ovcrpow’cring  the  attradion  of  regular  ar- 
rangement; when  the  two  atmofpheres  are  in  a 
date  of  equal  excitement. 

This  polarity,  or  peculiar  arrangement  of  adive 

i 

particles,  being  excited  by  their  attradion  to  folid 

.4 

or  fixed  particles  as  centres : ’tis  evident,  that  the 
nearer  the  centre,  the  greater  the  excitement,  and 
the  more  powerful  will  be  the  property  of  arrange- 
ment. 

f 

t 

r 

With  this  difference  betw'ecn  the  attradion  of 
arrangement,  and  attradion  of  iinirn  of  the  two  flu- 
ids, 
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ids,  when  excited,  fo  as  to  take  an  atmofpheric 
form  round  their  refpedlive  centres,  we  fhall  find 
no  difficulty  in  folving  the  various  appearances  of 
nature,  which  may  prefent ; without  having  the 
Jeaft  occafion  to  fuppofe,  that  the  fame  particle  of 
matter  is  poffefTed  of  both  attraction  and  repulfi- 
on ; which,  cannot,  confiftently  with  reafon,  be 
conceived  as  exiftent  at  the  fame  time,  in  the fame 
particle  of  matter ; for  being  oppofite  and  equal 
effects,  arifing  from  the  fame  particle  or  centre, 
they  w^ould  deftroy  each  other ; neither  need  we 
fuppofe,  that  the  fame  particle  has  a power  of 
choiccy  by  which  it  will  unite  to  one  fimplc  parti- 
cle, but  refufes  every  union  with  another : for  all 
that  is  ncceflary  to  be  proved,  is,  that  fimilar  ex- 
cited atmofpheres,  in  this  ftate  of  arrangement, 
cannot  unite  or  penetrate  each  other ; but,  that  ex- 
cited atmofpheres  of  the  two  different  aeffive  prin- 
ciples, can  ; and  by  that  union,  occupy  lejs  /pace 
than  before  their  combination  ; which  I would  ex- 
plain in  the  following  manner. 

> \ 

Suppofe  a quantity  of  difengaged,  or  unexcited 
ather,  having  in  that  ftate,  no  particular  proper- 
ty 


3° 
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ty  but  fluidity,  or  a tendency  to  keep  itfelf  in  an 
equilibrium.  If,  two  particles  of fixed  matter,  be 
introduced  to  this  aether,  they  will  attrad  it  pow- 
erfully : and  by  that  attradion,  the  contiguous  par- 
ticles of  tetheVy  will  become  excited,  fo  as  to  at- 
trad  the  furrounding  particles,  and  they  others  ; 
fomething  like  w'hat  takes  place,  when  a number 
of  fmall  needles  are  arranged  fo  as  to  form  a line, 
by  being  applied,  the  extremity  of  one,  to  the  end 
of  another;  or  when  a number  of  iron  filings  are 
promifeuoufly  fpread;  in  that  unexcited  flate,  they 
have  no  attradtion,  or  adion  upon  each  other; 
but,  if  a magnet  be  applied  to  one  extremity^  of  this 
line  of  needles,  or  filings,  that  extremity,  is  firmly 
attraded  to  the  magnet,  and  all  the  other  needles,, 
or  filings,  inftantly  become  excited,  fo  as  to  attrad 
each  other.  So-  it  is  with  refped  to  the  aetherial 
particles,  being  attraded  by  t\\e.  fixed  •par- 

ticle, becomes  excited;  and  that  excitement  is 
communicated  to  every  contiguous  particle;  fo- 
that  lines  of  particles  arc  formed,  extending  like 
radii  from  the  centre,  in  every  diredion. 

It  is  evident  therefore,  that  thefe  excited  adivc 

fluids 
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fluids  will  each  furround  its  centre  in  an  atmofphe- 
ric  form : that  atmofpheres  of  the  fame  kind,  of 
tether  for  inftance,  cannot  penetrate  each  6ther, 
mechanically,  but  mult  prefs  upon,  or  refifl  each 
other,  if  brought  into  contadi : . and  that  they  have 
710  Other  power  of  uniting,  becaufe  the  only  proper- 
ty which  thefe  excited  tetherial  particles  have  with 
refpedl  to  each  other,  is  that  of  arranging  them- 
felves  around  their  refpedlive  centres.  If  one  cen- 
tral fixed  particle,  indeed,  poflelfes  a larger  atmof- 
phere  of  excited  aetherial  particles  than  another, 
in  contad  with  it ; the  external  particles  will  be 
lefs  powerfully  attracted,  or  excited  to  //,  than  by 
that  which  hath  the  /mailer  atmofpherc  ; in  which 
cafe,  the  latter  will  by  its  fuperior  excitement,  at- 
trad  fo  much  of  the  atmofphere  from  the  firfl,  as 
to  render  the  two  particles  polTefled  of  equal  atmof- 
pheres. 

The  fame  takes  place,  in  fimilar  excited  atmof- 
pheres of  phlogifou;  which  for  the  fame  reafon, 
w'ill  prefs  upon,  or  refifl  each  other,  when  brought 
in  contad  3 but  cannot  unite. 

, But 
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But  if  an  txcittd^therial  itmofphere,  be  brought 
into  conta(ft,  with  an  equally  excited  atmofphere 
of phlogij^on : they  will  attrad:  each  other:  the  ra- 
dii of  each^  will  be  attraded  to  infinuate  themfelves 
between  the  radii  of  the  other:  the  fpace  they  oc- 
cupy, will  become  gradually  lefs^  as  they  approach ; 
till  at  length,  having  penetrated,  and  united  with 
each  other,  as  much  as  pofTible,  their  force  of  at- 
tradion,  or  cohcfion  is  become  as  great  as  it  can 
be,  in  thofe  circumhances  ; each  atmofphere  at- 
trading  its  own  central  particle,  and  the  oppofite 
atmofphere  alfo ; fo  that  not  being  able  to  quit 
their  refpedive  centres,  fo  as  to  unite  and  form  a 
difengaged  compound : they  can  only  unite  fq  far, 
as  to  form  the  attradion  of  cohelion,  by  drawing 
and  holding  the  centres  together. 

It  appears  alfo,  that  the  force  with  which  aether 
and  phlogifton  attrad  each  other,  is  always  pro- 
portionate to  the  number  or  quantity  of  particles ; 
and  as  their  denfity  is  greater  as  they  approach  the 
central  particle,  it  muft  follow,  that  they  will  at- 
trad each  other  with  a force  inverfely  proportion- 
ate>  to  their  diftances  from  their  refpedive  cen- 
tres ; 
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tres ; the  nearer  they  are  to  thofe  centres,  the 
greater  their  force  of  attraction  to  each  other;  in 

I 

the  fame  manner,  as  two  bodies  electrified,  the 
one  with  pofitivc,  the  other  negative  eleCtricity: 
or  the  north  and  Couth  poles  of  two  magnetic  nee* 
dies,  attract  each  other  with  a force,  increafing  in 
a certain  ratioj  as  their  diftance  decreafes*  ' 

The  attraction  of  arrangement  to  a certain  exienti 
around  di  fixed  particle,  will  exceed  the  attraction  of 
union  with  the  other  kind  of  active  particles  ; un- 
lefs  they  are  in  an  equal  Rate  of  excitement;  in 
which  cafe,  they  will  attraCt  each  other,  fo  as  to 
draw  their  refpeCtive  centres  into  contaCt,  w’ith- 
out  being  able  to  feparate  from  them. 

If  particles  of  aether,  for  inftance,  be  ifh'ongly 
excited  to  arrangement,  they  wdll  form  no  union, 
even  with  particles  of  phlogifton,  fiightly  excited ; 
becaufe  their  attraction  to  each  other^  in  that  Hare 
of  nearnejs  to  their  exciting  centre,  exceeds  the 
force  of  the  attraction  of  union,  which  the  fiightly 
excited  particles  of  phlogifton,  in  that  ftate,  are 
capable  of  exerting. 


F 
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In  confequence  of  the  fupcrior  force  of  the  at-» 
tradcion  between  the  two  fluids,  to  that  by  which 
flmilar  particles  arrange  themfelves  to  each  other, 
when  extending  beyond  a certain  diflancc  from 
the  exciting  centre,  it  will  follow,  that,  if  a cen- 
tral particle  be  furrounded  by  an  atmofphere  of 
aether  for  inftance,  of  that  certain  extent:  that 
cetherial  atmofphere,  will  rather  unite  to  a dijenga^ 

' phlogijlon,  than  extend  itfelf,  by  taking  into 
arrangement,  a greater  quantity  of  ather-,  but 
thofe  Phlogijiic  particles,  having  no  previous  ex- 
citement or  atmofpheric  arrangement,  of  parti- 
cles, will  be  Amply  attradled  to^  and  united  ’icith 
the  extern^  particles  of  the  aetherial  atmofphere ; 

and  in  confequence  of  that  attradlion  becoming 

/ 

excited^  they  will  take  their  ufual  form  of  arrange- 
ment amongfl:  themfelves,  and  form  an  atjnofphere 
of particles,  whofe  centre,  is  an  atmojphere 
of  <etbery  excited  by  its  central  particle  of  fixed 
matter.  In  like  manner  2i  phlogijiic  atmofphere  of 
a certain  extent,  around  its  original  particle,  may 
have  an  external  atmofphere  of  ather. 

If  thefe  two  differe^tt  compound  particles,  be 

. brought 
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brought  into  contad:,  the  external  atmofphercs  be- 
ing difterent,  will  attract  and  approach  each 
other : till,  by  approximation  the  internal  atmof- 
pheres  are  brought  into  contacil:  j they  being  differ^ 
enty  will  penetrate,  unite  with, ’and  fatisfy  each 
other;  in  confequence  of  which,  they  will  their 
attra(5lion  for  their  refpective  external  atmofpheres, 
which  will  therefore  unite,  and  feparate  from  the 
other  compound;  and  that  union,  more  orlefs  per- 
fedl,  according  to  the  degree  of  excitement  they 
refpe<5livcly  had,  or  acquire,  by  the  circumftan- 
ces  w’hich  eftedted  their  union,  will  produce  a com- 
pound a&ive  fluid,  or  fluids,  differing  in  their  pro- 
perties, as  the  degree  of  excitement,  or  intimacy  of 
the  union,  between  the  particles  of  the  two  adlive 
fluids  of  which  they  are  compofed,  lhall  difler ; 
fuch  are  Fire  and  Light. 

Having  now  taken  a progeflive  view,  of  the Jim- 
pie  principles^  or  elementSy  of  which  the  univerfe  is 
compofed;  their  properties y and  the  general  laivs, 
by  which  thofe  principles  are  governed  or  adlua- 
ted ; I fhall  take  the  liberty  to  recapitulate,  or  give 
the  following  concife  view  of  the  whole. 

F 2 


I.  No- 
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1.  Nothing  can  or  produce  effe^s,  which 
does  not  exi^  as  a caufe. 


2.  Nothing  c^n  at  a dijlmce  from  itfelf,  be- 
<5aufe  nothing  can  adt  zvhere  it  is  not, 

3 . Every  thing  in  nature  is  produced  by  matter^ 
attractions  when  particles  of  matter  are  in  con- 
tact; for  unlefs  they  be  in  eoatadt,  no  body,  or 
fubiUnce  can  adt  upon  another;  therefore  attract 
tion,  or  repulfion,  at  a diftance  from  the  acling 
body,  can  not  exift,  becaufe.they  imply  a power 
by  which  matter  adts  where  it  is  not. 

4.  There  are  in  nature  a number  oiJohAy  pointSs 
atms,  or  particles:  divefted  of  every  property  but 
attradtion,  and  impenetrability^  thefe  I have  call- 
edparticles  of  matter. 

5.  There  arc : particles  of  impenetrable 

n-iatter,  which,  when  attradted  by  the  former,  be- 
come excited  to  arrange  themfelves  in-  right  lines^ 
fo  as  to  form  an  atmofphere  of  radii  diverging 

. from 
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from  t\\Q  fixed  particle  as  a centre;  thefe  I call  ac^ 
tive  particles. 

6.  Thefe  ^dive  particles  otdy  become  excited, 
fo  as  to  exert  or  Ihew  their  attradlive  power, 
when  they  have  an  opportunity  of  uniting  w^ith 
fixed  particles;  or  with  other  particles  rendered 
active,  by  being  united  to  fixed  particle^  as.  cen- 
tres. 

7.  When  active  particles  of  matter  are  excited, 
by  a particle  of  fixed  matter,  they  then  attradt 
other  particles  of  the  fame  kind  of  adtive  matter ; 
w hich  therefore  become  excited  ; and  by  a peculi- 
ar polarity  or  property,  arrange  themfelves  in  right 
lines,  funrounding  the  fixed  particle  like  an  at- 
mofphere. 

8.  Excited  atmofpheres  of  adtive  particles  form- 
ing lines  like  rays  round  their  exciting  central 
particles,  the  further  they  recede  from  thofe  cen- 
tres, the  lefs  will  be  their  excitement,  and  the 
greater  their  diftance  from  each  other. 


9.  The 
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9.  The  ad:ive  particles  of  matter  are  of  two 
kinds,  fimilar  in  their  becoming  excited  by  the 
attradiion  of  fixed  matter : and  in  their  polarity,  or 
property  of  their  particles  arranging  themfelves  in 
right  lines,  in  confequence  of  that  excitement. 
To  thefe  two  a£ihe  matters,  I give  the  names  of 
atber  z.n'di  fhlogijion aether  being  an  adive  fluid, 
adopted  by  Philofophers,  but  overlooked  by  Che- 
mifis ; and  phlogifton  an  adive  matter,  adopted 
by  Chemifts,  but  negleded  by  Philofophers. 

10.  Thefe  two  kinds  of  adive  matter,  when 
excited,  befides  their  attradion  to  fixed  matter, 
and  attradion  of  arrangement  amongft  themfelves, 
have  a powerful  attradion  mutually  to  each  other, 
when  in  fimilar  ftates,  or  degrees  of  excitement, 

1 1 . When  a fixed  particle  of  matter,  is  once  fur- 
rounded  by  an  atmofphere  of  <ethery  they  can  ne- 
ver more  be  entirely  feparated.  The  fixed  parti- 
cle attrading  no  other  matter  more  powerfully 
than  aether ; and  aether,  being  attraded  by  no- 
thing more  forcibly,  than  the  fixed  particle  it  al- 
ready furrounds.  And  this  union  forms  a parti- 
cle 


PRINCIPLES  OF  NATURE.  39 


cle  of  earth;  one  of  the  fixed^  though  fecondary  or 
compound  principles  of  nature. 

12.  A particle  of  fixed  matter,  inveloped  by  an 
atmofphere  of  phlogijiont  can  never  be  entirely  fc- 
parated ; and  that  union  forms,  the  other fixedy  but 
Jecoyidary  or  compound  principle  of  nature,  the  acidU 
fying  principle. 

1 3 . Atmofpheres  of fimilar  kinds  of  adlive  par- 
ticles, cannot  penetrate,  or  unite ; but  when  in 
contadl,  will  prejs  upon  and  reftft  each  other. 

1 4.  But,  atmofpheres  of  the  Hvo  different  kinds, 
in  a fimilar  ftate  of  excitement,  will  attradl  each 
other;  and  by  that  means  dra-w  their  refpedlive 
exciting  centres  into  contact. 

15.  A particle  of  the  earthy  principle,  being 
compofed  of  a fixed  particle  of  matter,  with  an 
lethenal atmofphere,  that  aether  will  at  a certain 
clillance  from  its  exciting  centre,  attradl  the  parti- 
cles of  phlogifon,  rather  than  thofe  of  aether ; when 
by  being  attradted  to  the  furface  of  the  delberlal  at- 
mofphere. 
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4* 


ittofpherc,  the  particles  of  phlogijlon  become  exci^ 
- ted,  and  arrange  themfelves  in  an  atmofpheric  form 
around  the  other.  And  in  the  fame  manner,  a 
particle  of  the  acidifying  principle,  'will  attract  and 
be  furrouiided  by  an  citmofphere  of  ather.  Each  of 
thefc  fixed  principles,  by  means  of  thefe  external 
atmofpheres,  acquiring  properties,  different  from 
what  they  pofTefs  in  their  fimple  ftates. 


1 6.  An  aiftivc  atimjphere^  to  a certain  extent 
around  \ts  fixed  centre ^ is  infeparable  ; it  will  there- 
fore only  attraCl  an  atmofphere  of  the  other  kind, 
in  a fimilar  ftate,  fo  as  to  form  the  attraction  of 
cohejion:  by  w'hich,  the  two  particles  ov  fixed  prin- 
ciples, or  centres,  will  be  forcibly  drawn  and  kept 
together. 


17.  But  an  external  atmofphere  of  one  kind, 
meeting  with  an  external  atmofphere  of  the  othery 
will  unite,  and  by  drawing  their  refpedlive  actuated 
centres  into  contadiy  will  become  dijengagedy  by  the 
aCtraClion  of  the  internal  aduated  particles.  Satisfy- 
ing each  other. 


18.  If 
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18.  If  a particle  of  the  earthy  principle,  fur- 
rounded  by  an  external^  or  '.phhgifiic  atriiofphere, 
be  brought  into  contadl  with  - a particle  of  the 

principle,  furrounded  by  an  external  tetbe- 
rw/ atmofphere : the  ' attraciiori;  fictween  the  two 
external  atmofpheres,  will  caufe  them  to  penetrate 
each  other,  and  unite  fo  far,  that  the  internal  at- 
mofpheres, ejfential  to  the  earthy  and  acidifying 
principles,  will  come  into  contacfl  j when,-  they 
being  of  the  iivb  different  fluids,  will  attradt  each 
othery  and  unite  alfo:  forming  a folid  compoundy 
different  frorn  either  earth  or  acid;  in  confequence 
of  which  union,  the  ivfo  internal ^ or  ejfential  .at- 
mofpheres, being  fatisfied  with  each  other,  loje 
their  attradlion  to  the  external  atmofpheres  intirc- 
ly;  which  therefore  will  unitCy  and  JeparatCy  in  a 
form  different  from  either  of  the  fimple  adlive  flu- 
ids, as  being  compofed  of  both  i and  the  fame  two 
fluids,  under  diffferent  circumftances,  where  the 
modiy  the  violence  of  excitement,  or  intimacy  of 
. union  is  different,  will  produce  compounds  of 
different  properties ; fuch  are  Fire  and  Light. 

19.  No  atmofpherc,  cm  feparate  from 

G its 
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its  exciting  principle  as  a centre,  unlefs  it  can 
meet  with  the  kind,' of  adlive . matter  with 
which  to  combine : at  the  fame  time,  that  the 
centre  from  which  it  feparates,  can  attradl  its  oppo~ 
Jite  principle^  to  fupply  the  place  of  the’difengaged 
atmofphere.  ■ ■ - • • , 

20.  An  atmofphere  of  either  klndyjlightly  exci- 
ted, by  a furface  with  which  it  cannot  intimately 
unite,  will  readily  Jeparate^  to  unite  with  the  oppo-^ 
fite  adlive  fluid  in  a fimilar  {fate;  which  will ftpa- 
r^7/i?alfo;  and  efcape  with  the  former^  in 

the  form  of  an  adlive  fenfible  fluid. 

Having  now  delivered  my  general  Explanation  of 
the  -elementary  Principles  of  Nature,  and  the  lardcs 
by  which  they  are  governed  j 1 fhall  next  endea- 
vour to  demonftrate  their  adlual  exiftence,  and 
point  them  out,  fo  that  they  may  be  certainly 
known  and  readily  diftinguifhed  froin  each  other, 
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SECTION  IL 


An  Attempt  to  proven  that  the  Elementalry  Principles^ 
propofed  in  the  preceding  Seflion^  in  reality  exiji  j 
and  to  point  them  out  in  Nature^  Jo  that  they  may  he 
knorjcn^  a,nd  diJiinguiJJoed  from  each  other  zvith  cer~ 
taintji 


L the  folid  bodies  or  fublUnc'es  in  nature, 
when  chemicaily  examined,  are  found  to 
have  folid  bafes  of  particles,  which  are  'either 
Earthy  or  Acid^ 
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An  alkali  and  earthy  in  the  moft  perfe(fl  ftate  of  pu- 
rity in  which  we  can  procure  them,  fo  nearly  re- 
femhie  each  other  in  their  leading  properties,  that 
we  may  fuppofe  them  to  be  the  fame  principle, 
more  or  lefs  combined  with  fome  other  principle 
or  principles:  however  to  deviate  'as  little  as  pof- 
fible  from  the  common  mode  of  expreflion,  and 
to  avoid  prolixity,  I lhall  clafs  them  both  under 
the  fame  general  title,  the  earthy  principle;  rather 
than  under  that  of  alkali,  or  the  principle  of  alka- 
linity. 

To  ennumerate  the  diftinguiping  properties  of 
acids,  and  earths,  would  be  fuperfluous ; their 
exigence  is  univerlally  allowed,  therefore  I need  ' 
not  fpend  time  in  proving  what  is  already  granted. 
All  I fhall  further  add  at  prefent,  by  way  of  ex- 
plaining my  ideas  of  an  acid  and  earth,  is,  that  an 
acid  particle  is  known  by  its  tafte,  and  other  pro- 
perties, to  Chemifts  and  Philofophers  ; and  that 
the  balls  of  every  folid,  liquid,  or  aeriform  fubftance 
in  nature,  which  is  not  formed  of  thofe  acidifying 
particles,  is  compofed  with  an  earthy  bafe ; or 
with  the  particles  of  the  earthy  and  acidifying 

principles. 
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principles/  combined  in  certain  proportions. 

The  acidifying  particles  form  one^  fixed  prin- 
ciple therefore,  and  the  earthy  the  other;  fimilar 
in  the  properties  of  folidity,  fixity,  or  fubftantia- 
lityj  and  in  their  attraftion  to  each  other; 

but  different  in  their  other  properties  and  affini- 

* • • 

ties.  ^ . ‘ - , . 

. jl.i  i : i ■ I . ^ 

An  earth* and  acid  being  granted,'  as  the  tzva 
principles,  as  bafes,  giving  folidity  to  all  bodies, 
1 lliall  next  proceed  to  confider,  and  point  out  the 
other  two  principles. 

. ' 1 . ■ ■< 

If  a certain  quantity  of  phofphorusy  be  confined 
in  a fufficient  quantity  oi pure  airy  light  and  heat 
will  be  produced : the  volume  of  air  will  be  abjorb^ 
ed:  and  a quantity  of  acid  will  remain,  exceeding 
the  original  weight  of  the  phofphorus  employed, 
ft  is  certain  therefore,  that  the  additional  acid, 
was  furniihed  by  the  air.  But  thofe  additional 
particles  of  acid,  when  in  their  aenform  ftate, 
could be  in  contaSt  2 becaufe  they  then  occupi- 
ed a fpacc  vaftly  greateXy  than  that  which  they  now’ 

pofiefs. 
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poEef? ; but  as  no  particle  of  matter  can  adt  where 
it  is  not,  ’tis  evident^  that  they  could  not  pujh  each 
other  to  that  diftance:  therefore  they;mufl:  have 
been  Jurrounded  by  almofpheres  of  fome  kind  of  ac~> 
live  fluid  which , atmofpheres,  prejfing  upon  each 
ethevy  kept  them  afunder ; diwd  this  a£live  fluid,  be 
it  what  it  may,  I CdiW ^^ether.r  But  fince  the  parti- 
cles of  acid,  by  combuftioii  w'ith  phofphorus,  are 
now  condenfed  into  a much  more  folid  form,  and 
occupy  much  lejs /pace  than  before,  in  their  aeri- 
form ftate,  ’tis  evident,  that  they  are  no  lonier  fur- 
rounded-  by  their  setherial  atmofpheres.  The 
aether  mufl:  therefore  have  efcaped.  Is  it  not  na- 
tural then  to  fay,  that  it  pafTcd  off  in  the  form  of 
lighty  or  fre,  which  were  evidently  produced,  fo 
long  as  the  aether  continued  to  feparate  from  its 
acid  bafe,  during  the  combuftion  of  the  phofpho- 
rus? 

Again,  If.  mercury  be  diffolved  in  nitrous  acidy 
the  acid  will  unite  with  the  earth  of  the  mercury, 
and  form  a Calx  or  Metallic  fait.  This  calxy  is 
therefore  evidently  compofed  of  the  earth  of  the 
mercury,  and  the  acid.  Expofe  this  calx  to  the 

adlion 
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adlion  of  fire,”  in  r/^veflels;  the  refult  "will  be, 
that  the  mercury  will  recover  its  metallic  ftate,  and 
the  receiver  be  filled  with  pure  air.  What  change 
then  hath  the  mercury  undergone? — ^ — It  hath  lofl 
the  acid  with  which  it  was  combined  when- in  tfie 

form  of  calx. What  can  have  become  of  that 

acid?-— — it  muft  be  contained  in  the  pure  air. 
It  is  evident  therefore,  from  this  and  ^the  prece- 
ding obfervation,  that  the  haje  of  pure  air  is  an 
acid. 

* 

But  the  acid  employed,  w^as  not  pofleffed  of 
tether^  JujJicietit  to  furround  it  in  an  atmofpheric 
form ; and  the  particles  of  that  acid,  combined 
with  the  mercury  in  a folid  form,  could  ftill  lej's 
retain  it;  from  whence  then,  had  thofe  folid  parti- 
cles of  acid,  tht^ther  fufficient,  to  give  them  their 
claftic  form  of  pure  air,  by  keeping  them  afunder  ? 
they  could  acquire  it  from  nothing,  but  the  fire^ 
neceflary  to  the  operation.  It  appears  therefore, 
that /re  was  produced  by  means  of  aether  in  the  firft 
cafe;  and  that  celher  was  furniflied  by  the  fire  in 
this  cafe. 


But 
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But  what  is  this  elaftic,  fubtile  fluid,  which  fe- 
parates  the  particles  of  acid,  at  fuch  a diftance 
from  each  other,  as  to  give  them  the  rarity,  and 
elafticity  of  pure  air,  and  which  hath  been  called 
aether  ? Is  it  fire  ? — if  it  be,  every  thing  which  can 
give  to  particles  of  acid,  this  atherial  atmojphere^ 
mufl:  be,  or  contain  in  its  compofition,  fire.  It  is 
well  known,  tlmtfire  will  give  this  atherial  atmof- 
phere  to  nitrous  acid,  when  it  feparates  it  from 
the  mercury,  as  hath  juft  now  been  mentioned  ; 
that  light  will  give  it  the  Jame  kind  of atmofphere, 
if  the  nitrous  acid  be  expofed  to  it,  in  the  ftate  of 
vapour  : and  that  the  electric  fluid,  taken  in  fparks 
or  fhocks  through  the  fame,  wdll  give  the  aetherial 
intermedium  alfo ; in  each  cafe,  giving  the  acid 
the  Jame  form,  and  properties,  thofe  of  pure  air. 
It  is  evident  therefore,  that  fire,  light,  and  the 
elecftric  fluid,  equally  communicate  this  cetberial 
fluid,  to  the  particles  of  acid,  to  give  them  the 
form  of  pure  air  ; and  confequently,  that  they  are 
either  one  and  the  Jame  fluid ; or  that  this  cetherial 
fluid,  is  an  ejjential  conftituent  part,  in  each. 

But  if  they  w'crc  one  and  the  fame  fluid,  they 

would 
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would  have  no  properties,  diffeYenty  th6  Ofit  ftotii 
the  other  j but  they  have  diffetcftt  properties ; 
therefore,  they  are  fluids  of  different  kinds  ; and 
one  principle,  Gomtnon  to  therfl  all,  is,  this  i^ther, 
which  united  to  the  acid  priftciple,  forms  pure 
air. 

But,  if  fire,  light,  and  the  eledtric  fluid,  all  con- 
tain aether : and  having  different  properties,  re- 
quire fame  other  principle  to  be  joined  with  that 
aether,  to«  give  thoje  properties,  wherein  they  dif- 
fer: what -becomes  of principle,  when 
the  aether  feparates  from  it,  to  unite  with  and  fur- 
round  the  particles  of  acid,  wEen  they  take  the 
form  of  pure  air? — it  muft  unite  with  the  fub- 
ftance,  or  matter  from  which  the  acid  particles 
feparate;  and  the  change  produced  upon  metals, 
or  the  nitrous  acid,  being  the y<?/«^when  pure  air  is 
produced,  by  which  ever  of  the  three  it  is  effedt- 
cd,  fhews,  \h2Ltt\\t  other  principle y which  they  each 
of  them  are  compofed  of,  befides  eethery  is  the 
Jamc ; that  their  different  properties,  depend,  up- 
on the  mode  or  intimacy  of  union,  bctw'een  the 
aether  and  the  other  fluid;  and  that  other  diwid,  we 

1 1 may 
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may  for  the  future,  diflinguifli  by  the  name  of 
Phlogijion;  as  being  an  active,  claftic  fluid,  like 
aether \ to  which  it  hath  an  affinity ; but  they  differ 
in  their  affinities  with  the  other  principles ; aether 
only  attr4<ffing  the  acidifying,  zxA  phlogifion  the 
earthy  principle. 

It  appears  therefore  evident  that  fire,  light  and 
the  eledlric  fluid,  are  compofed  of  the  fame  princir- 
pies : that  thofe  are  ather  and  phlogijlon : that  their 
different  properties  depend  upon  the  mqde,  or 
intimacy  of  their  union,  or  their  degree  of  excite- 
ment, or  both : and  that  one  may  be  changed  into 
the  othery  by  altering  the  mode  of  their  union,  or 
the  degree  of  their  excitement.  Thus,  light  when 
agitated,  confufed,  and  obftrudted  in  its  paflage 
through  an  opaque  body,  is  altered  in  the  mode 
of  union  between  the  particles  of  aether  and  phlo.- 
giffon,  compofing  it  as  light;  in  confequence  of 
Avhich,  thofe  two  principles  acquire  a nearer,  or 
different  mode  of  union,  forming  heat  or  fire,  as 
is  evident  from  experiments  with  the  burning 
glafs.  The  ele^ric fluids  pafTing  through  a jUghtly 
refiffing  medium,  undergoes  a change  in  the  ftate 

of 
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of  combination  of  the  external  eledtfic  particles 
moft  obftructed,  and  forms  light ; but  if  the  refift- 
ence  be  ftill  greatert  it  becomes  firCi  as  is  evident 
from  its accending  gunpowder,  melting  metals,  &c. 

’Tis  evident  therefore,^  that  neither  light ^ 

nor  the  eleflric  fluid,  can  render  folid  particles  of 
earth  or  acid,  permanently  elaftic^  but  by  being 
decompofed;  and  that decompofition^  cannot 
take  place,  unlefs  each  principle  when  feparated^ 
hath  another  principle  with  which  to  unite;  For 
if  any  fubflancCj  or  fluid  is  thrown  into  the  Rate 
of  vapour,  by  heat,  without  decompofing  that 
heat  or  fire ; fo  foon  as  the  particles  of  that  va- 
pour come  in  contadt*  with  any  body  poflelTed  of 
lejs  heat : they  are  robbed  of  it,  and  condenje  into 
their  original  fluid  or  folid  form. 

But,  as  a further  proof  of  the  adtual  exiftence 
of  thefe  Jour  principles ; and  the  veracity  of  the 
preceding  conclufions^  I fhall  bring  the  following 
chemical  experiment. 

If  a certain  proportion  of  pure  air,  and  inflam- 

H 2 mable 
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nibble  gas  or  air,  he  mixed  together,  and  cxplo-. 
ded  by  any  ignited  particle  of  matter;  the  refult 
will  be  fire  or  heat^  lights  and  vcater. 

Pure  ah'y  from  the  experiments  with  phofpho- 
rus  <pr  calx  of  mercury,  mentioned  before,  we 
know  for  a*  certainty,  contains  a number  of  acid 
particles,  which  cannot  be  in  contadl,  and  there- 
fore cannot  a(51;  upon  each  other;  confequently 
they  muft  be  kept  afunder,  by  fome  a^ive  fluid, 
furrounding  xhtm  diS  atmofpheres ; this  ViSiiYc  fluid, 
I have  called  Mther ; fo  that  pure  air  is  compofed 
of  acid  particles,  with  aetherial  atmofpheres,  fur- 
rounding and  keeping  them  afunder.  But  when 
• this  pure  air  is  exploded,  with  inflammable  air, 
the  aether  is  feparated,  and  the  acid  particles  are 
condenfed  : but  though  the  volume  of  both  the 
airs  is  lofl:,  we  find  no  refiduum  of  pure  difenga- 
gcd  acid what  then  can  have  become  of  it?  it 
could  not  efcape  through  the  fides  of  the  glafs,  in 
which  the  experiment  was  made ; it  muft  there- 
fore be  contained  in  the  JVater.  But  water  is  an 
^ inflpid,  neutral  fluid ; — yet  the  acid  mufl:  be  there ; 
and  muft  therefore  be  combined  with  Jhviething^ 

. • capable 
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capable  -of  uniting  with,  and  neutralizing  it. 
That  fmething,  cannot  be  asther,  becaufe  with 
aether,  it  formed  pnre  air:  which  ftate  of  elaftici- 
ty,  and  rarity,  it  hath  now  loft,  by  being'  fepaj^- 
ted  from  its  aether  ^ it  muft  therefore  follow,  that 
the  achii^  now  combined  with  the  principle  c 
with  which  it  is  united  to  faturation;  ior  earth 
the  only  thing,  with  which'  the  acid  could  be 
rated,  or  unite,  when  deprived  of  aether. 

....  j-i  ; ■ rIT 

The  water ^ then,  produced  by  this  operation; lis 
compofed  of  the  acid  particles  of  the  pu^e^rai^j 
w hen  feparated,  at  leaft  to  a certain  dcgree,dfr^ 
their  astherial  atmofpheres : united  to,  andri 'fatii^J 
rated  with,'  particles  o^ earth,  retaining  biilPlittle 
of  their  atmofpheres.  But  by  what  was  this  earth 
fupplie4?  not  by  the  pure  air,  becaufe  it  contain- 
ed only  aether  and  acidifying  particles;  confe- 
quently^  it  was  procured  from  the  injlamynahle  air. 
Thefe  particles  of  earth  therefore,  formed  the  baje 
of  the  inflammable  air.  But  when  in  that  aeriform 
ftate,  they  occupied  a fpace  much  larger,  than  that 
they  710ZV  poftefs,  as  forming  part  of  the  fmall  re- 
fiduum  of  water  : ’tis  certain  therefore,  that  they 
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in  their  aciriform  Rate  were  far  feparated  from  each 
other:  that feparat ion,  could  not  be  effed;cd 
by  their  adlion  upon  each  other;  matter  not  act- 
ing where' it  is  not;  ’tis  evident  therefore,  that 
chdy  were  feparated,  by  the  interpofition  of  an  ac-^ 
■ii^eelaftic  fluid,  furroiundingthem  like  atmofpheresi 
in  the  fame  mahr^er,  .■  as  the  particles  of  acidyn^m 
by:aether,  .when  in  the  form  of  pure  air.. 

The  particles  of  matter  forming  the  baje  of  in-^ 
flki^iniable  air,  muft  therefore  be  of  the  earthy 
principle ; and  thofe'  particles  in  that  aeriform  Rate, 
iru^f^be  kept  afunder byyo;/?e  adlive  elaftic  fluid; 

bui^wh^t  is  that  fluid?' ^what  can  it  be? It 

canHot-be  aether,  or  that  kind  of  elaftic  fluid, 
which  feparates  the  particles  of  the  acidifying 
principle,  in  pure  air  ; becaufe  that  fluid,  that 
aether,  hath  no  affinity  with  the  earthy  principle ; 
it  mu  ft  therefore  be  an  elaftic y Jubtile  fiuidy  poflefled 
of  the  fame  attradtion  to  the  earthyy  which  aether 
hath  for  the  acidifying  principle ; and  to  diftin- 
guifh  it  jn  future,  let  it  be  phlogijioii. 

Inflammable  air  then,  is  compofed  of  particles 

of 


THE  PRINCIPLES  ,.0F  NATURE,  5 5 


of  the  earthy  principle y furrounded  by  atmojpheres  of 
phlogijhu;  pure  air  of  particles  of  the  acidifying 
principle,  furrounded  by  ather;  thefe  when  mix- 
ed together,  and  exploded,  produce^/n?  and  light  : 
at  the  fame  time  that  they  Iqfe  their  ^ elaftic,  ex- 
panded form : and  the  rebduum  is  tvater.  Water 
muft  therefore,  be  compofed,  of  the  Jolid  bafesy  or  , 
particles,  of  the  izvo  airs;  the  acid  and  earthy  parti- 
cles ; which  uniting,  faturate  each  other,  and  form 
that  neutral  compound;  at  the  fame  time,  the  two 
difengaged  claftic  fluids,  the  cethcr  of  the  pure  air, 
and  phlogijion  of  the  inflammable,  unite,  and  .fcrm 
jircy  or  light ; according  to^the  circumftanccs,  to 
which  different  parts,  of  the  two  fluids,  are  expo^ 
fed,  during  their  combination.  " 

hVom  the  experiments,  and  obfervations,  unL 
verfally  allowed,  and  eftablilhed,  which  are  reci- 
ted in  the  preceding  pages,  ’tis  impoflibic  to  de- 
ny, that  pure  airy  contains  the  principle  of  acidity^ 
or  acidifying  particles,  as  its  bafe : that  thofe  acidic 
fying  particles,  enter  into  the  compofition  of  the 
zvatery  produced  by  exploding  pure  air  with  in- 
fammable  gas:  that  in  that  ftatc,  they  Ihcw  no  figns 

of 
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acidity y arid  are  therefore  neutralized  r that  the 
only  folid,  of  liquid  matter,  capable  of  neutrali- 
zing an  acid,  is  of  an  alkaline  or  ehriby  nature: 
Oonfequently,  that  thofe  particles  of  acid^  are  neu- 
tralized Ey  being  united  with  aft  earthy  mmtr:-  and 
that  that  earth,  was  furnilbed  by  the  inflammable 
Gas-  Thefe  fadts  being  proved,  it  muft  follow, 
that  before  any  one  can  difprove  the  exiftence  of 
the  two  altive  fluids,  neceflary  to  give  thefe  folid 
particles,  the  elaflic,  expanded  form  of  air : he  muff 
firfl  of  all,  demonftrate,  that  matter  can,  and  does 
adt  where  it  is  not ; or  that  one  particle  of  matter, 
can  adt  upon  another,  at  a diflaitce  from  itfelf, 
without  any  intermedium.  That  it  can,  is  not  pof- 
fible  to  be  conceived,  and  therefore  ought  not  to 
be  aflerted,  or  permitted ; and  that  it  does,  there 
is  not  one  decided  proof,  and  therefore  I utterly 
deny  it. 

If  then  matter  czxmot  per  Je,  adt  where  it  is 
not  :-*~the  particles'  of  the  acidifying  principle,  . en- 
tering into  the  compofition  of  the  water,  produced 
in  the  preceding  experiment,  when  expanded  in 
the  form  pure  air,  could  not  be  in  contadl;  and 

confequently. 
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confequently,  muft  have  been  kept  afunder,  by 
the  interpoiition  of /;;/;£■  other  aiJive^  fubtile>  elaf- 
tic  fluid ; and  the  particles  of  earthy  when  expan^* 
ded  in  the  form  of  inflammable  gas,  mufl:  have  been 
kc])t  ieparate,  by  a fmilar  kind  of  adive  fluids 
7'hat  thefe  fluids  are  different ^ is  evident  from  their 
different  properties : from  their  attraction  for, 
and  union  with  each  other : from  union  pro- 
ducing compounds,  poflefled  ot  difl:erent  proper- 
ties, according  to  the  intimacy  or  mode  of  combi- 
nation, the  degree  of  their  excitement,  or  difler- 
ent  proportions : and  from  each  having  an  affinity 
to  one  folid  principle,  and  total  inability  to  unite 
•with  the  other.  Indeed,  thefe  /too  adiive  princi- 
ples, are  poirefTed  of flmi'ar  properties,  to  what  the’ 
two  pqffive  principles  have.  1 he  acidifying^  and 
earthy  principles,  will  unite,  and  form  a com- 
pound, different  from  either ; fo  wf  11  the  tzvo  ac- 
tive principles.  The  acidifying  principle  will 
unite  with  ow  adive  principle,  but  not  the  other j 
io 'WiW  that  other  with  the  earthy,  but  not 

with  the'acidifyingprinciple.  adive  principle 
therefore,  which  will  unite  with  the  acidifying 
principle,  I call  invariably  by  the  name  of  /Fther;- 

1 and 
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and  the  other  adtive  fluid,  capable  of  uniting  with 
the  earthy  principle,-  is  as  conflantly  diftinguiflied 
by  the  name  of  Phlogijion. 

Again,  let  us  JuppoJe,  that  every  aeriform  fluid, 
owes  its  elaftic,  expanded  form,  to  fire,  or  that 
principle  which  in  adlion  produces,  the  fenfation 
of  heat;  and  confequently,  thatj^r^  is  an  element, 
or  Ample  principle,  capable  of  uniting  with  Am- 
ple particles  of  matter,  and  by  removing  them  to 
a diAance  from  each  other,  of  giving  them  the 
form  of  elaAic  fluids. 

Suppofe  this  Ample  element  of fire,  the  only  agent 
in  nature,  capable  of  giving  the  aeriform  Aatc  to 
folid  particles  ; for  to  Aappofe  another,  is  much 
the  fame,  as  to  allow  the  principles  for  which  I 
contend. 

Pure  air  then,  being  proved  to  contain  an  add, 
'will  be  compofed  of  a number  of  acid  particles, 
feparated  from  each  other,  by  being  united  to  the 
Ample  element,  o^fire.  Mercury  then,  may  be 
JuppoJed  a Ample  fubAance,  as  the  Antiphlogifiians 

pretend ; 
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pretend ; and  this  mercury^  by  means  of  jire^  will 
att-rad;  the  acid  bafe  of  the  pure  air,  and  form  a 
calx.  But  in  this  operation  does  the  mercury  ab- 
forbthe  pure  air,  that  is  the  acid  and/ri?  entire, 
or  only  the  acid? — Suppq/ewc  fay  that  it  only  unites 
with  the  acidy  or  oxygenous  bafe ; the  fire  then  muft 
become  disengaged^  and  efcape  in  its  proper  form 
of  fire.  ’Tis  evident  therefore,  that  the  mercury 
when  heated,  hath  a greater  affinity  to  the.  acid 
principle,  than  fire  hath. 

But,  if  this  calx,  or  mercury  combined  with  the 
acid  principle,  be  heated  by  itfelf,  in  clofe  veffels, 
preventing  any  foreign  communication,  the 
fire  will  attract  the  acid  from  the  mercury,  and 
take  the  form  of  pure  air;  while  the  mercury  re- 
gaining its  metallic  ftate,  will  remain  fimple,  and 
pure  behind.  ’Tis  evident  in  this  cafe ' that 
hath  a greater  affinity  to  the  acid  principle y than 
heated  mercury  hath ; becaufe,  it  will  take  it  from 
it.  But  the  firji  operation  proved,  that  mercury 
had  3. greater  attradion  to  acid,  than  jire  hath; 
therefore,  thefe  two  oppofite  conclufions,  fhew,  that 
theje  principles  are  infufficient  and  unphilojophical. 

1 .2  Siippofe 
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Suppo/e  then,  that  mercury  attra6ls  the  air  en^ 
tire,  that  is,  both  the  acid  or  oxygenous  bafe,  and 
the  fire  which  gives  it  the  form  of  air.  Wc  mufl: 
then  fay,  that  mercury  when  heated,  attracts  the 
acid  principle,  and  the  neceffary  to  give  it  the 
form  of  pure  air,  alfo,  by  which  union  it  becomes 
a calx,  or  compound  of  mercury,  acid  and  fire.  If 
this  compound  be  cut  off,  from  every  external 
communication,  and  heated,  the  acid  principle 
with  the  fire  will  feparate,  in  the  form  of  pure 
air  ; and  the  fimple  mercury  will  remain,  having 
recovered  its  metallic  properties, 

’Tis  evident  therefore^  that  mercury,  when  heat- 
ed, Iqfes  its  attraction  to  pure  air,  or  a compound 
of  acid  rndfire.  But  the  former  operation  was  to 
prove,  that  mercury  when  heated  acquired  the 
power  of  attracting  pure  air;  therefore  ’tis  plain 
that  the  opinion  of  mercury  being  a fimple  or 
uncompounded  fubftance,  and  pure  air  a compound 
of  the  acid  or  oxygenous  principle  and  fire,  and 
that  fire  a fimple  fubftance  alfo,  is  puerile,  and  un-. 
philofiophical. 
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’Tis  evident,  that  mercur)'-,  when  Jlowly  beaied, 
will  attrad  the  acid  hafis  of  pure  air,  from  its  elaf- 
tic  meduim ; but  when  violently  heated,  it  cannot 
retain  that  addin  combination;  for  which  rcafon 
alfo  mercury,  when  violently  heated  will  fublimc, 
or  evaporate  without  decompofition,  or  becoming 
a calx. 

But  if  mercury  be  a fnnple  fubftance,  and  pure 
air  a compound  of  acid  particles  and  fire^  the  quan-^ 
tity  of  fire  throwm  into  the  mercury,  cannot  make 
any  difference,  in  the  attradiion  between  the  mercu*  « 
rj  and  acid  principle ^ no  more  than  the  quantity  of 
water,  combined  with  an  alkali^  can  alter  the  at- 
traction between  thofe  alkaline  particles,  and  the 
particles  of  acid  combined  w'ith  water;  we  muft 
therefore  of  necejftty^  have  recourfe  to  fome  other 
mode  of  explanation.  • 

Pure  air  alone^  we  know  is  unchangeable  in  any 
degree  of  heat ; fo  is  mercury.  But  mercury  with^ 
Dill  heat,  w'ill  7iQt  decompofe  pure  air;  with  a rer- 
lain  degree  of  heat,  it  will  decompofe  it,  by  at- 
tracting its  acid;  but  in  a greater  degree  of  heat, 

• will 
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will  lofe  that  attra^ion  for  the  acid,  and  part  with 
it. ' But  heat^  can  produce  no  change  in  fmple  bo- 
dies,- but  that  of  expanfion.  An  alkaliy  always  re- 
tains its  alkaline  properties,  howjoever  heated  ; and 
an  acid  is  always  an  acid,  in  every  degree  of  heat. 
However,  ’tis  evident  that  the  acid  bafe  of  the 
air,  hath  Jometimes  a greater  attradlion  for  mercury, 
than  for  its  elaftic  principle,  and  in  a greater  or 
kjs  degree  of  heat,  it  hath  a ftronger  attradiion  to 
the  fluid  which  gives  it  its  aeriform  Rate,  than  to 
mercury.  But  the  attradlion  of  the  acid  to  its 
elaflic  fluid  bein^  always  the  fame  ; and  its  affinity 
to  mercury  being  always  the  JamCy  it  mufl:  follow, 
that  when  the  mercury  will  not  unite  with  the  acid, 
fomc  change  mu  ft  have  taken  place  in  the  mercury; 
that  change  cannot  be  the  lofs  of  its  affinity  to  the 
acid,'  becaufe  original  natural  properties,  are  un- 
alterable by  heat ; therefore,  its  inability  to  unite 
with  the  acid  principle,  muff:  be  owing  to  its  at- 
tradtion  /o,  and  umonwithfomeotherprincipley  which 
in  thofe  circumflanceSy  it  hath  a greater  affinity  with, 
than  it  hath  for  the  acid  principle. 

Mercury  muft  therefore  be  a compound\  and  the 

affinity 
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affinity  of  its  haje  with  the  acidifying  principle,  and 
its  appearance  when  calcined,  prove,  that  that 
bafe  is  an  earth,  as  hath  been  univerfally  allow'ed. 

Mercury  then  is  an  earth,  united  to  fome  other 
principle;  and  pure  air  is  an  acid,  combined  with 
principle.  Are  thofe  two  principles  the 
fame?  are  they  both  Fire?  or  are  they  different  prin- 
ciples, which  by  their  union  when  difengaged, 
from  their  rcfpedlive  bafes  of  Earth  and  Acid, 
produce  Fire? 

Let  us  for  a momtwtfuppofe,  that  both  thefe  prin- . 
ciples,  are  the  fame,  and  that  that  principle  hfire; 
and  confequently  a fluid.  Ample  and  uncompound- 
ed. 

Mercury  w'ill  then  be  an  earth  united  to  fre-, 
and  pure  air,  an  acid  combined  with  the  fame  ac- 
tive principle,  fire. 

By  the  operation  of  calcination,  ’tis  proved  that 
the  earth  of  the  mercury,  will  quit  its  Jire,  to  com- 
bine with  the  acid  of  the  airwhen  heated  together; 

but 
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but  ;when  this  calx  or  compound  of  earth  and  acid, 
is  fufficicntly  expanded  by  means  of  heat,  the  earth 
quits  the  acid,  regains  its  fire,  and  becomes  mer- 
cury; while  the  acid  alfo  recovers  it  priftine  ftate, 
that  of  pure  air  ,*  therefore  at  ane  time  the  atira£fion 
of  acid  to  earth,  is  greater  than  their  united  attrac-^ 
tion  to  fire;  ^ ■and.  another  time  their  attra^iion  to 
firCy  exceeds  the  efiinity  with  each  other;  confequently, 
the  idea  of  mercury  being  an  earth  united  to  fire^ 
as  a principle,  upon  which  its  metallic  properties- 
depend,  mufi:  be  erroneous.  But  it  bath  been 
proved,  that  mercury  fuppofed  to  be  a Jimple  fub- 
fiance,  is  alfo  infufficient,  and  falfe : therefore,  it 
mufi:  follow,  that  mercury  is  an  earthy  combined  with 
Jome  active  principle ^ different  from  fire',  and  that 
that  principle,  may  be  called  by  the  name  oiphl6-‘ 
gifton,  by  Way  of  diftincTion,  rather  than  by  any 
other  name ; becaufe  it  is  a principle,  whofe  ex- 
ifience  in' mercury,  hath  been  admitted,  and 
never  difproved. 


We  are  certain  then,  that  mercury  contains  an 
earth,  united  to  an  acTive  principle  called  Phlogif- 
ion  3 which  phlogifiion  is  not  fire,  but  a fomething, 
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proved  to  be  very  from  it;  and  we  are  equal- 

ly certain,  that  pure  air  is  compofed  of  an  acidi 
fying  bafe, combined  with  fome  kind  of  elaftic  fluid. 

What  is  this  elaftic  fluid,  which  gives  the  par- 
ticles of  the  acidifying  principle  their  aeriform 

ftate  ? — is  it  phlogifton  f — no -it  cannot  j for  if 

mercury  were  earth  and  phlogiftony  and  pure  air 
acid  and  phhgijiony  the  fame  inconfiftency  would 
arife,  as  was  the  cafe  vAxtnfire  was  fuppofed  uni- 
ted to  each  in  the  place  of  phlogifton  : that  is; 
fometimes  the  earth  and  acid,  would  have  a greater 
attradlion  for  each  other^  than  for  phlogifton ; and 
at  otherSy  they  would  attradl  phlogifton  with  more 
force  than  each  other ; which  being  oppofite  effedls, 
arifing  from  the  fame  caufes,  declare  the  fuppofi- 
tion  at  once  to  be  falfe. 

Let  us  fuppofe  then,  that  it  isfirCy  a Jimpleprin- 
ciplcy  which  gives  the  particles  of  acid  the  form  of 
pure  atr.  We  lhall  then  have  mercury,  an  earth 
united  to  phlogifton  \ and  pure  air  zoxacidy  combi- 
ned 'With  fire. 


K 
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»Tis  evident  then,  that  in  the  degree  of  heat,  ncr, 
cejjary  for  calcination^  the  acid  of  the  pure  air,  muft 
have  fo  great  an  attradlion  to  the  eartl?  of  the  mer- 
cury, that  it  will  /fart  with  itsj^r^,  and  difplace  the 
phlogifton  from  the  mercurial  earth.  But  during 
the  rcdu5tion  of  the  mercury,  the  acid  hath  fo  powers 
fid  an  attraction  to  fire^  th^t  it  will  feparate  from 
the  earthy  to  unite  with  it,  This  is  inconfiftent. 
Or  fuppoje  we  fay,  that  the  united  attractions  be- 
tween the  earth  and  acid,  and  the  phlogiiton  and 
fire,  exceed  the  attractions  of  the  earth  to  the  phlo- 
gifton,  and  the  acid  to  the  fire,  with  which  they 
are  now  combined  ; in  confequence  of  which,  a 
double  decompofition  takes  place,  and  tvoo  new 
compounds  are  produced  : the  earth  and  acid  com- 
bine and  form  a calx;  and  the  difengaged  and 
phlogijlon  unite,  and  efcape  in  the  form  of  what  ? 

not  fire — becaufe,  the  compound  is  fire  and 

phlogiflon — —what  then?— ^fay  any  thing— fay 
light  for  inftance. 

\ 

If  this  compound  of  earth  and  acid,  then,  be 
expofed  to  the  aCtion  of  fire  in  clofc  velfels,  the 
^ttraClions  of  the  acid  to  fire,  and  of  the  earth  to 

phlogiflon, 
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phlogifton,  will  now  exceed  the  attradlions  of  earth 
to  acid,  and  fire  to  phlogifton^  ijvhkh  were  the 
' ww/ powerful  in  the  former  cafe;  in  confequence 
of  which,  the  acid  and  fire  AVill  again  become  pure 
air,  and  the  earth  and  phlogifton,  mercury.  But 
\^fire  be  a fivvple  fubftance,  whence  had  the  earth 

its  phlogifloiti  fo  as  to  become  mercury  ? to 

avoid  this  difficulty,  we  will  fay  that  the  degree  of 
hcati  or  fire  neceflary  to  the  operation,  was  ac- 
companied with  w hich  furnilhed  the  phlogif- 

ton at  prefent  be  it  fo,  ftill  the  fadts  conlrcuikt 

each  other,  admitting  thofe  principles : therefore 
tbofe  principles  are  falfcy  which  rnake  pure  air  a 
compound  of  acid  and  JirCi,  For  the  earth  and  phlo- 
gifton of  mercury,  being  unalterable  principles, 
in  every  fituation  poffefled  of  the  Jayne  properties  ; 
and  the  acidifying  principle  of  pure  air,  being  pof- 
felfcd  of  certain  properties,  by  7io  means  deftrudli- 
bie ; it  muft  follow,  that  if  the  acidifymg  principle 
hath  a greater  attradlion  to  earth,  than  to  fire  at 
time  it  muft  at  all  times  ; and  eonfequently, 
fince  it  will  at  one  time  quit  its  elaftie  fluid,  to  unite 
with  the  earth  of  the  mercury;  and  at  another i will 
quit  the  earth  to  reunite  with  it&elafiic  fluids  ’ris  evi- 

K 2 dent, 
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dent,  that  that  elafac  jiuid^  is  not  fire^  but  Jome  other 
principle  : which  is  morey  or  lefs  intimately  combi- 
ned with  its  acidifying  haje-y  as  it  contains  lejs  or 
more  of  the  matter  of  fire  in  its  interfiices ; that 
w’hcn  intimately  united  to  its  bafe,  it  will  attradt 
that  acidifying  bafe  more  forcibly,  than  the  earthy 
particles,  united  to  their  phlogifton  will;  .but 
when  the  quantity  of  fire  penetrating  it,  is  Jo  great 
as  to  feparate  it  at  a greater  diftance  or  weak- 
en its  attradlion  to  its  bafe : and  the  phlogifton  of 
the  earth  is  in  t\\Q  fame  fate  y by  the  fame  means: 
its  attradlion  then  becomes  greater  for  the  phlogif- 
ton  of  the  earth : and  the  attradlion  of  its  acid  be- 
comes alfo  greater  to  that  earth  ,*  in  confcquence  of 
which,  this  elaftic  fluid  of  the  pure  air,  well  mite 
with,  thdit  phlogifi on y and  iorm  fire  or  light y or  both; 
and  the  acid  and  earth,  will  combine  and  form  a 
cah, 

’Tis  evident  therefore,  that  the  fluid  which 
gives  the  particles  of  the  acidifying  principle,  the 
form  of  pure  air,  cannot  ho  fire  \ and  from  the  pre- 
ceding reafons,  ’tis  equally  certain,  that  it  cannot 
be  phlogifion ; but  it  muji  bCy  and  isyjomething ; and 

that 
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that Jomelhing  ought  to  have  a name:  and  that  name 
may  be  what  you  pleafe ; only  preferve  the  idea  of 
^fubtile  elajiic  fluids  capable  of  uniting  with  the  prin- 
ciple oi acidity ^ and  forming  an  aeriform  fluids  which 
is  able  to  fupport  the  combuftion  of  mfiammable 
mattery  and  the  refpiration  of  animals : and  of  uni- 
ting with  phlogijlony  when  feparated  by  heat,  from 
the  fubftances  which  contain  it,  and  forming  light 
or  fire.  That  this  fluid,  may  not  want  a name  to 
diftinguifh  it  by,  I have  ventured  to  call  it  cether, 
’till  fome  one  fliall  find  a better i and  give  Jufificient 
reajons  for  the  change. 

Having  therefore  been  under  an  abfolute  nccef- 
fity,  of  admitting  and  adopting  two  different  a^ive, 
or  Juhtile  elajiic  fluids y and  an  acidfying  and  urn. earthy 
principle:  let  us  apply  them,  to  the  explanation, 
of  the  very  operations,  tvhich  could  not  be  confijl- 
ently  accounted  for,  by  any  other  theory^  and  with 
ayiy  other  principles y different  from  thefe. 

Mercury  is  compofed  of  the  earthy  principle, 
intimately  combined  with  phlogijion;  pure  air  of 

the 
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acidifying  principlsy  uilitcd  to  iether.  In  this  flatcf, 
in  the  common  temperature  of  the  air,  they  have  no 
fenfible.adtionupon  each  other;  which  fhew's,  that 
phlogifton  hath  a greater  affinity  with  the  earthy 
principle,  when  clofely  united  with  it,-  than  with 
aether  when  combined  with  the  acidifying  princi- 
ple. But  if  the  degree  of  heat  neceffary  to  pro- 
mote combuftion,  or  calcination,  be  applied,  that 
fire  will  penetrate  every  part  of  the  mercury,  and 
pure  air : by  which  the  adlive  principle  in  each, 
will  be  expanded^  and  confequently  lefs  forcibly  at- 
tracted, and  detained  by  its  bafe,  of  fixed  centre. 
The  aether  and  phlogifton  being  therefore  more  at 
liberty,  their  attraction  to  each  other,  will  become 
greater,  than  their  power  of  attraction  to  their  re- 
JpetJive  bajes  ; therefore  they  will  penetrate  and 
unite  into  attra  ft  ive  lines  of  particles,  drawing  their 
refpeeftive  bafes  into  contaft ; thofe'folid  bafes  will 
attract  each  other,  and  unite,  fo  as  to  form  a calx ; 
and  by  their  union  the  two  aCtive  fluids  will  be 
difengaged,  combine,  and  form  fre  or  light,  in  which 
ftate  they  will  efcape. 

If  this  calx  be  expofed  to  a ftill  greater  degree 

of 
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heat,  in  clofe  vcITels,  preventing  every  external 
communication  with  the  air,  and  the  volatiliza- 
tion and  difperfion  of  the  calx  : the  quantity  of 
fire  now  employed,  will  infinuate  itfelf  fo  copioujly^ 
into  every  part,  and  between  every  particle,  as  to 
Jeparate  the  particles  of  earth  and  acid;  by  wLich 
reparation,  or  difunion,  they  can  no  longer  attract 
each  other.  But  though  their  union  is  broken,  by 
the  interpofing  fire,  their  properties  of  attraction 
are  not  altered  or  diminifhed : therefore,  as  they 
cannot  in  fo  violent  a degree  of  heat,  unite  with 
each  other:  each  will  attra(5t  its  proper  affive  princi- 
ple y by  decompofing  a part  of  the  fire;  the  earth  will 
unite  w'ith  phi ogifton,  and  form  mercury ; and' the 
acid  wiph  the  aether,  and  produce  pure  air. 

The  aether  of  pure  air  therefore,  will  never  quit 
its  acid,  to  unite  with  the  phlogiffon  of  mercury, 
but  when  the  quantity  of  fire  employed,  is  fo  great 
as, to  feparate  the  phlogifton  and  aether  from  their 
bafes,  or  expand  them  fo  much  as  to  render  their 
attradlions  for  their  refpedlive  bafeSy  lejs  than  their 
affinity  for  each  other  \ but  not  {o  great  as  to  keep  the 
earth  and  acid  from  unitingy  by  its  interpofition. 

For 


72  AN  ATTEMPT  TO  DEMONSTRATE 


For  if  the  earth  and  acid  cannot  unite,  on  account 
of  the  quantity  of  heat  interpofed,  they  will  never 
feparate  from  their  adlive  principles ; for  that  de- 
compofition  can  never  take  place,  but  when  the 
united  attradlions  of  the  aether  to  phlogifton,  and 
the  earth  to  the  acid,  exceed  the  united  force  of  the 
attradtions  of  aether  to  its  acid,  and  earth  to  phlo- 
gifton; which  never  can  happen,  but  when  the 
degree  of  heat^  by  ratifying  the  adtive  principles, 
weakens  their  union  to  their  refpedlive  bafes,  by 
expanding  them : without  being  fo  copious,  or 
great,  as  to  prevent  the  union  of  the  earthy  and 
acidifying  principles. 

I have  faid,  that  aether,  and  phlogifton,  efcape 
in  the  form  of  firCy  or  light;  and  that  by  uniting, 
they  form  oney  or  the  other y or  bothy  according  to 
circumftances ; and  every  operation  where  fire  and 
light  are  concerned,  tends  to  corroborate  it,  and 
no  one  inftance  offers  to  difprove  it. 

Mercury  hath,  been  proved  to  contain  phlogifton ; 
and  all  inflammable  matters,  are  capable  of  fur- 
niftiing  phlogifton  to  its  calx,  fo  as  to  revive  it ; ’tis 

evident 
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evident  therefore,  that  inflammable  or  Cornbuflibk 
fubftances,  contain  phlogifton.  When  this  phlogif^ 
ton  is  weakened  in  its  union  to  its  bafe,  by  a fuf- 
ficicnt  degree  of  heat,  if  in  contadl  with  pure  air^ 
it  burns : a great  quantity  oifire  and  lighl  are  pro- 
duced : and  at  the  fame  time,  the  air  lofes  its  bulk, 
its  aether,  and  the  inflammable  fubftance  its  phlo- 
gifton;  the  acidifying  and  earthy  particles,  re- 
maining entire  in  the  refiduum  ; or  elfe  forming 
water,  by  the  heat  ratified  into  vapour,  and  in  that 
flate  palling  away,  if  in  the  open  air.  The  fire 
and  light,  muft  therefore  be  produced,  by  the 
union  of  aether  and  phlogifton. 

Again,  the  earth  of  mercury,  and  the  acid  form- 
ing a calx,  when  feparated  by  heat,  fo  as  to  be  no 
longer  able  to  attradl,  and  remain  united  with  each 
(ii\itTflecompofeip2irt  ofthe/re  itfelf,  as  already  men- 
tioned ; the  earth  acquiring  phlogifton,  and  the  acid 
aether;  therefore,  ihtfire  fupplied  both  iht  phlo^ 
giflonTondi  tether  < and  confequently,  was  compofed 
of  them. 

h 
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The  calx  of  Gold,  or  Silver,  is  compo- 
fcd  of  earthy  and  the  acid  principle.  By  being 
expofed  to  the  adlion  of  lighty  the  earth  regains 
its  -phlogiftony  and  becomes  Gold,  or..  Silver, 
at  the  fame  time  that  the  acid  acquires  athery 
and  becomes  pure  air;  confequently,  light  fur- 
niflied  -phlogiflon  to  the  one,  and  ather  x.o  , the 
other,  by  its  decompolition ; and  mull  therefore 
be  compofed  of  thofe  two  prmciples.  And  if  pure 
nitrous  acid  be  expofed  to  the  lighty  in  a phial  which 
it  does  net  fill : a quantity  of  pure  air  is  produced, 
and  the  acid  becomes  phlogifticated,  which  again 
proves,  that  light  is  compofed  of  ather  and  phlogif- 
touy  becaufe  it  gives  aether  to  the  acid  now  in  the 
Rate  of  pure  air,  and  phlogijlon  to  the  refiduum. 

. i 

If  a number  of  rays  of  light  be  collected  into  a 
focuSy  by  means  of  a concave  mirrour,  or  convex 
lens,  in  a tranjparent  medium,  through  which  they 
can  pafs  undifturbed : the  light  pafles  through  it, 
unaltered;  but,  if //:?^/yor«jof  condenfed  light,  be 
thrown  upon  an  opaque  body,  through  which  it 
cannot  pafs  readily,  and  undifturbed ; the  confu- 
fion  and  condenfation,  ariling  from  the  refifiance 

of 
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of  the  opaque  body,  and  their  velocity  together, 
alter  the  mode  of  combination,  of  the  two  compo- 
nent principles,  of  the  light,  the  ^t^er  and  phlo- 
gidon ; in  confequence  of  which,  they  are  mixed 
together,  and  form  a clofer  or  different  union,  pro- 
duciogfire.  This  fire  muft  be  produced  by  the 
cbfiru&ed  particles  of  light:  therefore,  light  diXid  fire 
muft  be  compofed  of  the  fame  principles^  in  a dff 
ferent  tnode  of  combination. 

If  an  opaque  body,  be  fufpended  in  vacno^  in  a 
glafs  receiver,  and  light  be  thrown  upon  it  in  a 
focuSy  or  condenfed  ftate : the  quantity  of  heat  or 
fire  produced,  will  be  intenjely  great y though  the 
opaque  body'y  fuffers  no  change  in  its  principles,  or  no 
decompojition  i therefore  this  firey  muft  be  produced 
by  the  light y condenfed,  confufed,  and  violently 
agitated,  fo  as  to  loje  its  natural  combination,  or 
ftate  of  exiftence ; and  not  in  the  leaft,  by  the 
opaque  body,  which  produces  that  change  by  its 
rejifiance-y  and  this  fire  muft  be  compofed,  of  i£ther 
and  phlogifiony  bccaufe  all  fire  is  fo : as  hath  been 
proved  by  its  reducing  the  calx  of  mercury,  and 
producing  pure  air  with  the  acid  ; and  bccaufe  it 
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is  produced  from  condenfed  and  obftmdied  light  / 
which  light  is  known  to  be  compofed  of  aether  and 
phlogifton,  becaufe  it  will  give  the  latter  to  the 
earth  of  Gold:  and  the  former  to  the  acid  feparated 
- from  that  earth,  when  it  is  revived,  by  uniting 
with  phlogifton.  And  confequently,  lince  fre  is 
produced  by  the  intimate  combination,  of  the 
^/her,  and  phlogifton  of  light : the  heat  or fire  produ- 
ced during  combuftion,  is  produced,  by  the  fame 
means,  the  union  of  the  ather  of  the  pure  air, 
with  the  phlogifton  of  the;  inJlammable  fubftancc ; 
both  being  dif engaged  by  that  operation,  muft  unite ; 
and  that  union,  will  always  produce  the fame  com- 
pound, with  the  kind,  or  degree  of  excite- 
ment, and  intimacy  of  union  \ a violent  excitement, 
and  intimate  union,  will  always  produce  fire ; but 
if  the  difengaged.  aether,  and  phlogifton,  combine 
lefts  intimately  or  with  lefts-  force,  or  in  a different 
manner,  they  will  produce  light;  which  lights  may 
again  be  changed  inlQ.fire,  if  it  hath  velocity  enough 
when  it  meets  with  refiftence,  and  is  thrown  into 
confufton,  to  produce  motion,  or  excitement  fuf- 
ficient,  to  take  the  union,  which  is  neceflary  to 
change  it  into  fire, 

■ The 
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The  doctrine  of  latent  or  abfolute  heat^  which  ac- 
counts for  every  produdtion  of  fenlible  heat,  by 
fome  change,  in  the  capacities,  of  the  bodies  giv- 
ing out  this  fenfible  heat,  muft  therefore  be  falje. 

\ 

That  Jme  folids,  and  fluids,  have  i a greater 
attraSiion  for  heat,  and  have  a greater  capacity  for 
containing  it  than  others,  is  undoubtedly  true ; 
and  that  thefe  when  they  alter  their  form,  Rate, 
or  modes  of  combination,  w'ill  either  require  more 
heaty  or  give  out  part  of  that  they  were  before  pof- 
feffed  of,  accordingly  as  their  capacities  are  altered 
by  this  change,  is  alfo  true;  and  confequently, 
that  Joine JenJible  heat,  will  be  produced,  when  that 
capacity  for  containing  it  is  diminijhed.  But  this  it 
by  no  means  a prooj^  that  all fenfible  heat  is  produ- 
ced by  that  change  of  capacity ; and  that  it  is  not  fo, 
condenjat ion  oi  light,  mofi  abundantly  proves.  For 
an  opaque  body,  in  vacuo,  by  means  of  a focus  of 
condenfed folar  light,  may  be  intenjely  heated,  without 
fuffering  any  change  in  its  capacity,  or  any  'decompo^ 
fit  ion  of  its  principles : confequently,  the  beat  muf 
be  produced,  by  the  particles  of  light ; the  princi- 
ples of  which  they  are  compofed,  in  confcqucncc 

of 
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of  the  refiftence  of  the  opaque  body,  acquiring  a 
different,  or  more  violent,  or  intimate  combina* 
tion,  and  thus  producing  jire^  or  the  matter  of 
heat, 

’Tis  evident  therefore,  that  light  and  fire  are 
compofed  of  the  Jayne  principles  : that  thofe  princi- 
ples are  tether  and  phlogifion : and  that  aether  and 
phlogifton,  when  Jeparated  from  their  refpedlive 
bafes  by  means  of  heat,  always  form  by  their  uni- 
on, light  or  fire,  , 

«• 

But  there  is  ayiother  acflive  fluid,  very  different 
from  of  thefe,  in  its  properties  as  a fluid; 
thatis^  the  eledlric  fliiidy  whofe  produdion  and 
properties,  come  next  under  confideration. 

r, 

/ 

Glajsy  is  a fubftance,  which  in  no  chemical  ope- 
ration whatever,  gives  any  figns  of  its  containing 
phlogijton.  Sulphur  is  a matter,  which  evidently 
contains  a great  quantity  of  phlogifion : therefore 
Glafs  and  Sulphur,  are  two  fubftances,  very  differ- 
ent fromeach  other. 


If 
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If  a tube  of  Glajs^  be  excited  by  fri£lion^  it  ac-. 
quires  an  ele5lric  atmojphere  ; and  if  two  light  bodies 
be  fufpended  near  it,  by  filaments  of  filk„  they 
will  be  attrailed  to  it:  and  2LCC\p\nngJimilareledlric 
atnwfphereSy  will  recede  from  itj  ’till  the  Jurfaces  of 
the  atmofphere  furrounding  the  tuhe^  and  thoje  of 
the  light  bodies,  only  touch  each  other ; and  fo  long 
as  the  eleAric  fluid  retains  its  excitement,  around 
thefe  refpective  centres ; fo  long  will  thofe  atmof- 
pheresy  prevent  the  light  bodies  from  approaching 
near  to  the  tube  or  each  other. 

' If  a flick,  or  globe  of  fulphur  be  excited,  by 
fridtion,  it  will  acquire,  in  like  manner,  an  eledlric 
atmojphere ; which  will  attradl  light  bodieSy  of  a fi- 
milar  kind,  and  fufpended  in  the  fame  manner  as 
the  former ; in  confequencc  of  which,  they  will 
acquire  fimilar  eledlric  atmofpheres,  and  recede 
frorn  the  globe,  and  from  each  other,  in  like  man- 
ner and  upon  the  fame  principles  as  the  former. 

If  the  tw'o  light  bodies,  which  acquired  their  e- 
ledtric  atmofpheres  from  \}c\s.glajs  tube,  be  brought 
near  each  other:  they  will  not  unitCy  but  repel  or 

pufh 
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■pup  each  other  to  a diftancc,  proportionate  to 
the  extent  of  their  eledtric  atmofpheres;  which 
{hews,  that  thoje  eledric  atmofpheres,  have  no  at- 
tra^ion  for  each  other;  but  only  for  the  folid  fub- 
ftances  as  centres,  round  which  they  take  the  form 
of  atmofpheres. 

ft 

i 

The  two  light  bodies,  polTeffed  of  eledric  at- 
mofpheres from  the  excited  Julphury  in  like  man- 
ner will  not  unites  or  approach;  thofe  atmofpheres 
having  no  attradion  to  each  other. 

But,  if  the  two  light  bodies,  with  their  eledric 
atmofpheres,  from  excited  glafs^  be  brought  near 
the  two  others,  eledrified  by  means  of  fulphur: 
they  will  rup  into  contact ; their  atmofpheres  will 
unite:  and  union,  will  dejirt^  every  appear- 
ance of  electricity ; the  light  bodies,  having  now 
no  properties,  different  from  what  they  had,  pre- 
vious to  their  being  furrounded  by  atmofpheres  of 
the  elcdric  fluid. 

But,  if  the  electric  fluid  were  a fimple  fubftance, 
or  matter : when  tXQitzdiffmilar  atmo/pheresy  form- 
ed 
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ed  around  fmilar  bodidSy  as  centres,  to  which  they 
were  attracted  by  excitement,  w'ould  always  repel 
each  other;  as  is  the  cafe,  when  the  ele(5tric  fluid 
is  produced  by  fridtion,  from  fubftances  of fimilar 
themkal  properties,  and  cofhpodtion.  But,  the 
elcdtric  fluid  produced  by  means  of glajsy  wdll  nqt 
repely  but  forcibly  attract  and  combiney  With  the 
cledtric  fluid  produced  hy/ulphur:  therefore  ’tis 
evident,  that  the  eleElric  jlnidy  is  not  a finiple  fub- 
ftance,  but  is  compojed  of  two  principlesy  different 
from  each  other:  that  glafs  will  excite  one  of  them, 
to  become  adtive,  and  take  an  atmofpheric  form, 
and  Julphiir  the  other : that  in  that  foirniy  each  refijds 
an  atmofpherc  fimilar  to  itjelfy  and  by  preffurCy 
keeps  it  at  a diftance:'  but  that  each  will  rapidly 
unite  with  a flmilar  atmofphere,  formed  by  the 
ether  principky  to  which  it  hath  an  attrablioiiy  pro- 
ducing unioHy  and  a defrubiion  Of  thofe  properties. 
Which  they  have  contraiy  to  each  other,  when  ex- 
cited around  their  refpedlive  centres. 

• 

Eledlricit^  being  therefore  of  two  dijlinbl  kindsy 
called  improperly  pofitive  and  negative,  or  more 
properly  vitreous  and  refinous,  muft:  be  compofed 
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of  two  equally  affive  flui^Sy  qf  different  properties 
when  excited,  by  fridlion;  each  having  the  properr 
ty  of  arrangement y in  an  atmofpheric  forn},  around 
its  refpe(5live  centre,  and  an  attra^ion  tp  the  other. 
Pofitive  ele<flricity,  is  always  produced  by . one  of 
thofe  adlive  principles,  when  excited:  and  that 
particular  fluid,  is  always  excited  by  means  of 
glajs;  and  negative  eledlricity,  by  the  other y which 
is  invariably  excited  by  means  of fulffhur. 

The  ele5iric  fiuid^  is  therefore  evidently  compo- 
fed  of  two  a£live  principles ; and  thofe  two  princiT- 
pies,  are  as  evidently,  no  other  than  ather  and 
phlogijlon;  and  confequently,  the  eledlric  fluid  is 
compofed  of  the  fame  principlesy  as  fire  and  light 
are, 

« < • - 

f 

Fire  and  light,  are  produced  by  die  combina- 
tion of  sether  and  phlogifton,  when  Jeparated  frorpi 
their  refpe&ive  hajesy  by  means  of  heat  or  fire;  but 
the  eleSlric  fluid  is  produced  whene^jf  r ather  and 
pblogiflon  are  excited  to  become  aclive,,  and  capa- 
ble of  feparating  from  their  refpedlive  exciting  bo-^ 
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dies,  to  unite  with  each  other ^ by  any  other  means, 
than  chemical  decompojition  by  heat. 

That  it  is  compofed  of  the  fame  principles  as  fire 
or  light,  is  certain,  becaufe  when  palTed  in  fparks 
or  Ihocks  through  nitrous  d'eid  vapour,  it  affords 
ather  to  the  acid,  fo  as  to  enable  it  to  take  the  form 
of  pure  air;  arid  it  cdmmu'riicates  phlogifion  to'  the 
calces  of  nletals,  fo  a;^  to  revive  thenl;  and  becaufe 
when  it  meets  with  a flight  rcfiftence,  as  in  paffing 
through  air,  it  changes  the  mode  of  combination  of 
its  principles,  and  becomes  light;  and  when  it 
meets  with  flill  greater  reliftcnce,  as  in  paffing 
through  gun-powder  or  the  powder  of  refin,  the 
fefiftence  of  the  fubftante  to  its  rapid  motion, 
caufes  its  principles  to  unite  flill  more  intimately, 
and  take  the  form  and  properties  of fire. 

But  if  the  eleSlric  fluid,  changes  nitrous  acid  into 
pure  air,  and  revives  metallic  calces,  it  mufl  afford 
tether  to  one,  phlogiflon  to  tht  other ; and  con- 
fequcntly,  muft  be  cotnpofed  of  thoje  two  princi~- 
pies ; therefore,  it  cannot  ho:  different  from  fire  or 
light,  but  in  the  mode  of  combination,  and  intima- 
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cy  of  union,  which  takes  place  between  thofe  two 
-principles^  when  in  thofe  different  Jlaiest  or  forming 
different  fluids  j which  is  fully  confirmed,  by 
its  being  convertible  either  into  light  or  fire,  by 
different  degrees  of  refiftence,  producing  a different 
flate  of  combination.  Indeed,  unlefs  we  allow  two 
adlive  principles^  or  fluids,  each  capable  by  excite- 
ment, of  afliiming  an  almojpheric  eledlric  form, 
around  the  bodies  excited,  or  immerfed  in  that 
atmofphere,  but  having  an  affinity  to  each  other  in 
that  c:ij:€ited  flate,  greater  than  to  the  bodies  they 
furround ; ’tis  impofTible  to  conceive,  or  explain, 
why  glajj  by  means  of  fridion,  wilL  alw'ays  pro- 
duceand  JulphtiT  negative  eledlricity:  why 
atmofphercs  of  pofitive  or  negative  eledricity, 
will  nut  admit  the  near  approach  of  fimilar  atmof- 
pheres : why  tUi  atmofphere  of  negative  eledricity, 
will  eagerly  or  violently  rujh  into  union,  with  ano- 
ther of eledricity:  or  w'hy,  by  that  umon, 
every  appearance  of  eledricity,  whether  pofitive, 
or  negative,  is  deflroyed.  ^wo  a^ive,  different  flu- 
ids therefore,  there  mufi:  be,  and  are,  which,  when 
excited  by  fridion,  produce  the  phenomena  of 
electrical  attraplion  and  repuljieus  and  by  their  union, 

' form 
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form  the  Ele^ric  Jbock.  By  this  violent  union, 
according  as  circumftances  differ,  light  or  fire, 
may  be  produced : the  calces  of  metals  may  be  re- 
vived; and  the  acid  principle  acquire  the  proper^ 
ties,  and  form  of  pure  air. 

Theje  iwo principles  th.QTdoxCy  of  the  ele(^ic  fluid, 
are  the  fame^  as  thoje  compofing  fire  or  light  j and 
one  of  them  uniting  with  the  metallic  earth,  fo  as 
to  revive  it,  rnufl  be  phlogijloni  and  the  other ^ com- 
bining with  the  difengaged  acid,  and  giving  it  the 
elaftic  form  of  pure  air,  muft  be  the  active  principle 
which  I have  called  cether. 

Fire,  light,  and  the  elecflrric  fluid,  are  therefore 
evidently  compofed  of  two  active  principles^  diflin- 
guifhable  from  each  other,  by  the  names  Phlo^ 
gijlon  and  Mthery  as  well  as  by  any  other;  w'hich 
principles,  by  the  difference  of  the  intimacy  or 
mode  of  their  combination,  produce  the  three  flu- 
ids, of  different  properties,  in  their  intire  ftates. 
■Lach  of  thefe  compound  fluids  in  certain  circum- 
ftances,  is  capable  of  decompofitiony  and  of  deconi-^ 
pjing  certain  other  compounds : thus  metallic  cal- 
ces. 
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Ces,  confining  of  cairth  and  acid,  will  dccompofe 
them:  and  they  the  calces.  The  earth  will  coih- 
bine  with  the  phlogi/fon,  aiid  form  a metal ; and  the 
acid  w'ill  unite  with  the  aether  and  produce  pure 
air.  And  th^e  two  a6ii*ve  principles^  when  by  ini- 
terpofing  heat  or  fire  their  intimate  union,  or  clofe 
connexion,  with  their  fefpediive  bafes  of  earth  or 
acid  is  prevented,  and  their  attraeflions  to  thofe 
bafes  weakened,  will  again  unite  and  form  jire  or 
light y and  leave  the  acid  to  combine  Vvith  the 
Earths 

Thus  have  1 propofed  tfie  Elementary  Principles 
of  NaturCy  and  brought  arguments,  fupported  by 
fadls,  to  prove  their  exiftence;  fuch  arguments, 
as  bring  full  conviction  to  my  own  mind,  and 
make  me  ready  to  defend  them,  as  being  the  real 
primary  infiruments  in  the  hands  of  the  Deity,-  by 
which  alone  all  the  phenomena  of  nature  are  pro- 
duced; and  conlequently,  ’till  thofe  arguments 
and  fa£ls  fhall  be  difprovedy  and  the  non-exiftence  of 
thofe  elements  demonfraied,  I make  no  fcruple  to 
infill  upon  and  apply  them,  as  principksy  whofe 

exifcnce 
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exifime  is  futly  proved,  and  whofe  fufficiency  to 
account  for  every  appearance  in  nature,  is  convin- 
cing and  fatisfadlory. 

Having  therefore  taken  a general  view  of  nature, 
the  principles  of  which  all  things  are  compofed: 
the  laws  governing  thofe  principles : and  the  fads 
proving  their  exiftei^cej  afluming  them  as  granted, 
I lhall  proceed  to  examine  them  more  particular- 
ly, and  firft  of  all,  the  Earthy  Principle^ 
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SECTION  III.  ‘ 


On  the  Earthy  Principle. 


H E exiftence  of  an  earth,  as  a fixed  princi- 
pie  in  nature,  hath  never  been  called  in 
queftion.  ’Tis  known  by  its  folidity  or  the  firm- 
nefs,  and  impenetrability,  of  its  ultimate  parti- 
cles : by  its  affinity  to  acids^  in  different  proporti- 
ons, producing  faline  matters  of  different  kinds, 
perfectly  neutral  when  faturated : and  by  its  capa- 
bility of  uniting  with  phlogifion  in  various  propor- 
tions. 
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pwtions,  producing  metals^  and'  combujiible  or  /«- 
jiamviable  fubftances,  of  different  kinds,  according 

t 

to  their  relative  proportions. 

' » 

Every  fubftance  in  nature,  capable  of  combiiflion 
in  pure  aii\  muft  contain  the  earthy  principle  and 
phlogijion;  for  by  combuftion^  pure  air  is  decompo- 
fed.  But  pure  air  cannot  be  decompofed,  but  by 
a double  affinity:  the  acidifying  principle,  will 
never  part  from  its  tether,  but  when  it  is  attracted 
by  the  earthy,  principle:  nor  the  sether  from  its 
acidifying  principle,  but  when  it  is  attrafted  by 
phlogijlon ; and  when  thofe  united  ^ttradlions, 
overpower  the  attractions  of  the  aether  to  its  acid, 
and  the  earth  to  its  phlogifton,  a decompofition 
muft  take  place ; the  earth  and  acid  will  unite,  and 
form  the  refiduum : while  the  aether  and  phlogifton 
produce  the  fire  and  light  attending  combuftion, 
and  produced  by  it.  , 

Every  folid  fubftance  then,  compofed  of  the 
earthy  principle  and  phlogifion,  is  combujiible  or  de- 
ftruCtible  in  pure  air ^ in  fuch  a degree  of  heat,  as 
is  neceffary  to  weaken  the  affinity,  between  the 
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earth  and  phlogifton,  by  infinuating  itfelf  betwixt 
them,  and  expanding  the  phlogifton  to  a greater 
diltanee  from  its  earthy  bafe ; by  which,  its  affi-, 
nity  will  be  leflened,  as  the  expanfion  increafes ; 
till  at  length  its  attradlion  to  the  aether  of  the  pure 
air,  will  exceed  the  ^ttradion  of  its  centre. 

The  earthy  principle,  Jaturated  with  the  acid 
frinciple,  forms  a neutral  compound,  having  no 
attradtion  to  acids  or  earth;  ihewing  no  figns  of 
phlogiftoHy  when  heated  in  pure  air:  nor  any  of 
ieiher  in  inflammable  air,  by  decompofing  them ; 
an  earth  Jnperfaturated  with  the  acid principlcy  forms 
the  different  acids.  But  if  not  faturated  with  it, 
the  compound  will  be  an  alkali  or  earth,  having  an 
avidity  to  unite  with  acids. 

But,  earth  may  enter  into  a number  of  compofi-, 
tions  very  different  from  thefe  Ampler  ftates ; ' for 
inftance,  an  earth  may  be  partly  faturated  with 
acid,  and  partly  with  phlogifton,  and  that  in  an 
infinite  variety  of  proportions ; in  which  cafe,  it 
will  partake  of  the  properties  both  of  the  inflam- 
jnable,  and  neutral  faline  combinations ; or  it  may 
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be  combined  with  fome  phlogifton,  and  fome  acid 
not  wholly  divefted  of  aether;  and  thefe  in  a varie-^ 
ty  of  proportions,  which  at  prefent  it  is  not  ne- 
celTary  to  confider.  However,  we  may  fay  that 
every  Jolid  panicle  of  fixed  matter,  capable  oiimU 
ting  with  an  acid  or  with  phlogiftoVy  is  a particle  of 
the  earthy  principle*  " > 

Every  folid  or  fluid  matter,  capable  of  comhiijli- 
cn  in  pure  airy  contains  the  earthy  "principle  combi- 
ned w ith  phlogiJlojij  and  every  folid  or  fluid  matter, 
having  no  affinity  with  either  acid  or  earth,  and 
not  deftrudlible  or  combuftible  in  either  pure  or 
injlammable  air,  is  compcifed  of  the  earthy  principle , 
combined  to  faturation  \vith  the  acidifying  principle j 
and  by  thefe  general  propertieSy  the  earthy  principle 
may  be  always  knowui  when  prefent.  • 

I 

V 

Having  pointed  out  its  diflinguifliing  proper^ 
tics,  let  us  next  endeavour  to  acquire  the  fimplcft 
idea  polTible,  of  this  earthy  principle,  conlillent , 
with  reafon,  and  the  properties  it  muft  poflefs  as 
a principle,  fubjedl  to  certain  invariable  laws. 
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'l‘he  fimpleft  idea  we  can  form  of  matter,  is, 
that  of  a /olid  point  or  particle,  ultimately  fmall, 
polfelTed  of  no  property  but  impenetrability.  A 
particle  of  this  kind,  I would  call  a particle  of  in- 
ert matter',  but  to  render  thefe  particles  ufeful  in 
nature,  ’tis  necelTary  that  they  be  alfo  polTefled  of 
the  f.mple  property  of  univerfal  attract  ion. 

But  a particle  of 'the  earthy  principle,  gives  a 
more  complex  idea,  as  requiring  the  properties  of 
atira5lion  to  the  acidifying  principle  and  to  phlogijion, 
and  repulfmi  or  inability  to  unite  with  <ether. 

In  like  manner,  a particle  of  the  acidifying  prin- 
ciple particle  of  fixed  matter,  in 

having  an  attraction  to,  or  power  of  uniting  with 
the  earthy  principle  or  with  cether,  but  refufing  every 
connexion  with  phlogifton;  and  the  fame  may  be 
faid  of  aether  and  phlogifton,  each  ivill  attradl  one 
folid  principle,  but  not  the  other,  though  they  will 
attradl  each  other. 

But  if  a particle  of  the  earthy  principle,  confifts 
o^zjimple  particle  oi  matter,  attraefting  phlogifton 
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but  rcfufing  aether,  it  muft  be  different  from  a par- 
ticle of  the  acidifying  principle,  attrad;ing  aether 
and  refufmg  to  unite  with  phlogifton  ; we  mull 
then  admit  of  four  kinds  of  fimple  particles  of  mat- 
ter; any  one  of  which,  will  unite  with  two  certain 
others,  but  not  with  the thus  aether  will  u- 
nite  with  phlogifton,  or  with  the  acidifying  prin- 
ciple, but  not  with  the  earthy ; and  each  of  thefe 
fimple  particles,  muft  have  a power  of  choice^  or 
two  properties^  one  of  attradlingy  and  the  other  of 
refufmg  to  unite  with  certain  other  particles  of  mat- 
ter. But,  this  is  departing  from  the  beautiful 
fimplicity  of  nature,  and  multiplying  properties 
without  necefiity,  or  gaining  any  advantage  by  it, 
nay  even  involving  ourfelves  in  inextricable  per- 
plexities. 

The  fmplef  idea  therefore,  which  we  can  form 
of  nature,  is,  that  every  thing  is  produced  by  fim- 
ple mattery  and  attraSiion:  that  the  bafes  of  all  fo- 
lid  bodies  are  formed  of  particles  of fixed  mattery 
divefted  of  every  property  but  impenetrability,  and 
tmiverfal  at  traction : that  thefe  fixed  particles,  as 
bafes,  are  actuated  by  particles  of  matter  poftelfed 
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of  the  property  of  iiniverjal  attraction  to  themfelves, 
and  to  fixed  matter  indifcriminately : that  thefe 
adlive  particles,  when  attradted  by  fixed  particles 
of  matter,  arrange  themfelves  in  right  lineSy  fo  as 
to  form  atmo/pheres  around  them,  and  that  the  phe- 
nomena produced  by  thefe  two  diJiinCl  aClive  prin~ 
ciplesy  depend  upon  their  attraction  to  each  othery 
h^mg  greatery  than  the  attraction  oi  arrangetnent 
exifting  between  fimilar  particle Sy  when  in  ftates  of 
equal  excitementy  and  extending  beyond  a certain 
dijlanccy  from  their  exciting  centres  fixed  matter', 
for  to  that  certain  extent y they  are  injeparahle  from 
their  fixed  centres,  and  can  only  draw  thofe  cen- 
tres into  contact y without  being  able  to  feparate 
from  them. 

That  there  are  Jolid  particles  of  matter,  none  can 
deny:  that  there  is  an  attractive  power,  no  one 
can  refufe  affent  to,  and  that  there  is  a polarity  or 
mechanical  arrangement  in  particles  of  matter,  none 
can  deny  who  hath  ever  feen,.  and  paid  attention, 
to  the  regular  arrangement  of  the  particles  of  wa- 
ter, falts  and  metals,  w'hen  lofing  their  fluid  ftate, 
they  become  folid,  and  unite  with  each  other  at 
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certain  angles,  fo  as  to  produce  cryftals,  or  regular 
figures. 

The  a^ive  particles  of  matter,  therefore,  being 
©f  tdi'o  kindsy  muft  form  atmofpheres  around  th.t fixed 
particles  of  matter,  which  they  meet  with,  difen- 
gaged;  and  this  firji  fimple  unions  nothing  hath 
power  to  entirely  feparate  or  deftroy ; each  adtive 
principle,  having  an  equal  attraftion  to  fixed 
particles,  would  originally  unite  itfelf  to  its  lhare 
of  them:  and  that  union  would  product  particles  of 
fixed  mattery  with  active  atmoJphereSy  different  from 
each  other,  as  being  cpmpofed  of  the  two  differ- 
ent active  fiuids, 

A particle  of  the  earthy  principle  therefore,  as 
before  concluded,  is  a particle  of  fixed  matter, 
furrounded  by  an  atherial  atmofphere  ; confe- 
quently  it  will  2XXxz.^  phlogifiony  becaufe  aether  and 
phlogifton  have  aftrong  affinity  to  each  other;  and 
for  the  fame  reafon,  will  it  unite  with  a particle  of 
the  acidifying  principle,  becaufe  it  is  compofed  of 
a particle  of  matter,  with  a phhgifiic  atmofphere. 

I by 
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I by  no  means  wifh  to  infiji  upon  the  particles 
of  matter  forming  the  bafes  of  the  earthy  and  acidi- 
fying  principles,  being  exactly  fimilar  in  every  pro- 
perty : nor,  that  a particle  of  earth,  is  a particle 
oi fixed  matter^  furrounded  with  an  atmofphere  of 
atheri  and  a particle  of  the  acidifying  principle, 
a fimilar  particle  of  matter,  with  a pblogijlic  atmof- 
phere ; but  every  circumftancc  confpires  to  make 
me  believe  it. 

All  that  I infill:  upon  is,  that  a particle  of  the 
earthy  principle,  will  attradb  and  unite  with  a par- 
ticle of  the  acidifying  principle,  or  with  phlogif- 
ton,  but  not  with  aether  j a particle  of  the  acidify- 
ing principle  with  earth,  or  aether,  but  not  with 
phlogifton ; and  aether  and  phlogillon  with  each 
other.  But  to  avoid  multiplying  caufes,  proper- 
ties or  principles  without  necelfity,  it  appears  rca- 
fonable  and  necefifary  to  me,  that,  the  bafe  of  an  ear- 
thy and  of  an  acidifying  particle,  be  a particle  of  the 
fame  kindo^ fixed  matter:  and  that  their  earthy  or  acid- 
ifying  properties,  as  -principles^  depend  upon  their 
being  united  to,  or  furrounded  by  one  or  other  of  the 
nvo  ailive  principles,  by  which  they  become  ac- 
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tive  principles,  a fixed  particle  having  a pblogiftic 
atmofphere,  becomes  poffeiTed  of  the  propertic$ 
attributed  to  the  £ar{by  principle,  and  with  an  tgihe- 
rial  atmofphere,  it  acquires  the  pre^erties  which 
diflinguifh  the  acidifying  principle. 

By  admitting  this  explanation,  we  have  in  reali- 
ty, no  occafion  for  viore  principles  than  three;  fix- 
ed particles,  and  two  adive  fluids : each  of  which 
adfive  fluids  is  compofed  of  particles,  which  being 
attracfled  by  fixed  matter,  become  excited,  to  at- 
tract each  other  into  atmofpheric  arrangement, 
around  the  exciting  fixed  centres : or  the  particles 
of  the  other  kind,  in  a fimilar  ftate  of  excitement, 
into  union,  by  which  their  refpedlive  fixed  centres, 
are  drawn  and  held  firmly  together.  The  two  ac- 
tive principles  of  nature,  therefore,  are  cether  and 
pologifion:  each  -ofthefe  when  combined  fixed 

particles  of  matter,  becoming  active,  can  never 
more  be  intlrely  feparated  from  thofe  exciting  fix- 
ed particles,  and  will  therefore  form  two  other, 
more  Jdtd  principles,  the  earthy  2iXV^  acidifywg  ; aether 
combined  with  or  furrounding  fixed  particles, 
forming  the  earthy  principle,  and  phlogifton  with  the 
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fame  kind  of  fixed  ^z.niQ\Gs’  thtaeidifyingprincipk  ; 
and  the  earthy  and  acidifying  principles  mufi,  on 
account  of  their  aduating  atmofpheres,  have  the 
fame  affinity  to  each  other,  that  aether  and  phlogif- 
ton  have. 

t 

’Tis  evident  like  wife,  that  a particle  of  the 
acidifying  principle  having  a phlogiflic  atmof-. 
phere,  will  attrad;  aether  alfo,  as  well  as  the  aethe-, 
rial  atmofphere  of  the  earthy  particles ; and  that 
particles  of  the  earthy  principle,  will  attract  phlo^ 
gijlon,  as  well  as  the  phlogiflic  atmofphere  of  a 
particle  of  the  acidifying  principle;  and  for  the 
fame  reafon,  that  is,  the  attradion  of  union,  ex-r 
ifling  between  the  two  adive  fluids,  spther  and 
phlogiftpn, 

But  fimilar  principles,  or  particles  of  fixed  mat- 
ter pofTefTed  of  fimilar  atmofpheres,  as  hath  before 
, been  fhewn,  will  not  unite : becaufe,  fimilar  par- 
ticles, qf  the  fame  adive  fluid,  when  excited  .by 

their  union  with  fixed  matter,  have  no  atlraSlion, 

\ 

but  to  that  fixed  matter,  except  the  attradion  of 
arrangement,  with  refpcdto  each  other;  by  which 

they 


PRINCIPLE. 


99 


they  unite,  fd  as  to  take  an  atmofpheric  form, 
around  the  fixed  fubrtances,  or  particles,  as  cen- 
tres ; confequently,  two  fimilar  particles  ill  not 
unite : each  atmofphere  tending  to  its  refpeeflive 
centre. 

To  explain  my  idea  of  thefe  four  principles,  and 
their  mode  of  adlion  ftill  further,  and  at  the  fame 
time,  prove  that  they  are  pcrfedlly  confiftent  with 
nature,  let  us  fuppofe  four  cork  balls,  fufpended  by 
filk  cords,  to  reprefent  four  particles  of  fixed  mat- 
ter, having  no  powers,  or  properties,  but  impe- 
netrability, orfolidity:  the  two  eledfricitiesy  will 
reprefent  the  two  adlive  fluids : pofiiive  electricity 
being  fuppofed  to  be  ather^  and  negative  to  be 
phlogifton. 

If  two  of  thefe  balls  be  pofitively  eledlrified,  they 
will  reprefent  two  particles  of  the  earthy  principle, 
having  each  a fixed  or  folid  centre,  furrounded  by 
an  atherial  atmofphere. 

If  the  other  two  be  negatively  eledlrified,  like 
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two  particles  of  the  acidifying  principle,  they  will 
have  atmofpheres  oi  -phlogifion. 

The  two  balls  pofitively  eledtrified,  will  not  u- 
nite,  but  recede  from  each  other,  like  two  parti- 
cles, of  the  earthy  principle : and  the  two  nega- 
tively eledlrified  balls,  will  refufe  to  come  in  con- 
tadt  with  each  other,  in  the  fame  manner,  as  two 
particles  of  the  acidifying  principle  refufe  to  unite. 

If  one  of  the  balls  pojitively  cledlrified,  be 
' brought  between  the  two  negative  balls,  they  will 
attiadt,  and  unite  with  each  other,  in  the  fame 
manner,  as  tw'o  particles  of  the  earthy  principle  u- 
nite,  and  form  a folid,  by  the  interpofition  of 
phlogijlon.  And  a ball  negatively  eledtrified,  will 
forcibly  attradt  another  pofitively  eledlrified,  in 
the  fame  manner,  as  a particle  of  the  earthy  and 
acidifying  principle,  will  attradl  and  unite  with 
each  other.  And  the  light  and  heat,  produced  by 
the  union  of  thefe  two  oppofite  eledlric  atmof- 
pheres, when  uniting,  and  feparating  from  their 
refpedtive  centres  of  matter,  is  juft  the  fame ^ as  the 
light  and  heat  produced,  when  the  phlogifton  of 
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one  fubftance  is  difengaged  from  its  bafe,  and 
combines  with  the  aether  feparated  from  another 
fubftance,  of  a difterent  and  oppofite  nature. 

I have  been  thus  explicit  here,  that  my  meaning' 
might  be  perfedlly  underftood ; and  have  made  the 
preceding  comparifon,  not  only  by  way  of  eluci- 
dation, but  alfo  to  ftiew,  that  the  ideas  I have 
formed,  with  refpedt  to  the  acidifying  and  earthy 
p-incipleSy  being  poflefled  oi  fimilar  particles  of 
fixed  mattery  as  bajesy  furrounded  by  atmofpberes  of 
the  two  different  abtive  fluids y are  fimilar  to,  and 
perfedtly  confiftent  with  the  operations  of  nature, 
and  properties  of  matter,  every  moment  prefent- 
ed  to  our  view. 

But  according  to  the  general  laws  laid  down 
and  explained  in  p.  34,  and  p.  39.  prop.  15.  it 
appears  that  cither  aether  or  phlogifton,  when  fur- 
rounding a fixed  particle  of  matter,  fo  as  to  form 
a compound  or  folid  principle,  to  a certain  extent 
around  that  centre,  is  excited  to  attrad  fimilar  par- 
ticles to  atmofpheric  arrangement,  Jo  powerfully y as 
never  more  to  be  feparated ; but  beyond  that  certain 

extent 
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extent,  the  active  particles  haVe  a greater  attrac*- 
tion  or  difpofition  to  unite,  with  the  oppofue  kind 
of  particles,  than  to  extend  themfelves,  by  taking 
rhore  fimilar  particles  into  arrangement ; confe- 
quently,  the  atmofphere  6f  either  principle  being 
n7iXur2i\\y  violently  excitedy  and  always  furrounded 
by  the^oppofite  a61:ive  fluid  in  fome  flate  or  other, 
will  conftantly  attradl  it  in  that  ftate;  thus,  the 
earthy  principle^  being  a fixed  particle  of  matter, 
furrounded  by  ather  to  that  certain  extent,  will 
unite  itfelf  either  to  the  phlogijiic  atmofphere  of  the 
acidifying  principle,  and  form  a neutral  com* 
pound : or  to  difengaged  phlogijlon^  with  which  it 
will  invelope  itfelf  as  a Jecond  or  external  atmofphere. 
And  in  the  fame  manner,  the  phlogijiic  atmofphere 
of  the  acidifying  principle,  will  either  fatisfy  it- 
felf with  the  tetherial  atmofphere  of  the  earthy  prin- 
cipky  or  will  take  an  external  atmofphere  of  tether. 
So  that  on  account  of  the  violent  degree  of  excite- 
ment, of  the  atmofpheres,  furrounding  the  fixed 
centres  as  principleSy  we  can  never  procure  thofe 
principles,  totally  difengaged,  either  from  the 
oppofite/A-f^/  principle,  or  the  a5Iive  principle 
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of  the  contrary  kind.  The  earthy  principle 
therefore,  -when  in  the  ftate<  the  moft  difengaged 
from  the  acidifying  principle,  which  we  can  pro- 
cure, will  lUll  not  be  pure  earthy  principle : be- 
caufe  its  cetherial  atmofphere  will  then  attrad  a 
phlogijlic  one ; and  upon  that  phlogijiony  its  alkalinity 
leems  to  depend.  If  the  quantity,  or  extent  of 
phlogifton  be  fmally  its  excitement,  and  activity 
will  be  fo  much  the  greater^  rendering  the  earthy 
particle  caujiic  or  alkaline;  if  the  phlogifton  be  more 
abundant,  its  alkaline  properties  will  be  lejs  power- 
ful, or  evident, 

• \ 

Thus  volatile  alkaliy  when  deprived,  as  much  as 
poftible,  of  acid,  and  phlogifton,  by  any  other 
fubftance  having  a greater  affinity  with  them,  as 
for  inftance  quick-lime,  is  rendered  powerfully 
caujiic  alkaline 'y  but  if  heated,  it  will  decom- 
pofe  the  fire,  by  attradling  its  phlogijiony  and  be- 
come alkaline  airy  ( for  if  it  did  not  decompoje  the 
fire,  it  could  not  become  permanently  elaftic}  in 
which  ftate,  it  is  lejs  cauftic  or  alkaline  than  be- 
fore; and  if  this  alkaline  air,  hath  an  opportuni- 
ty, ofi\Q<\\iinn^JiillinorcphlogiJiony  from  the  elec- 

If- 
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trie  fluid,  pafled  through  it  in  (hocks,  it  will  flill 
further  expand  itfelf,  and  become  inflammable  ^ in 
which  (late,  the  quantity  of  phlogiflon^  furrounding 
the  eetherial  atmofpheres  of  the  earthy  principle, 
is  Jo  greaiy  and  coniequently  fo  little  excited,  as  to 
(hew  m (igns  of  caullicity  or  alkalinity. 

The  alkaline  propert  ies  therefore,  of  the  earthy 
principle,  depend  upon  the  phlogifton  furrounding 

ietherial  atmojphere  ; and  the  degree  of  alkalini- 
ty, muft  be  inverfely  proportionate  to  the  quan- 
tity of  phlogifton:  or  diredlly  fo,  to  the  excite- 
ment of  that  phlogifton. 

I fliall  now  conclude  this  Sedion  with  the  fol- 
lowing definition. 

A particle  of  the  earthy  principle  is  a particle  of 
fixed  matter,  furrounded  to  a certain  extent,  by 
an  atmofphere  of  ; in  confequence  of  which, 
it  hath  an  affinity  to  the  acidifying  p-hici pie,  on  ac- 
count of  its  phlogiftic  atmofphere:  and  alfo  to 
phlagifion,  by  which  being  furrounded,  it  acquires 
the  properties  which  conftitute  an  alkali. 
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On  the  Acidifying  Princlpki 


T T AVING  entered  fo  largely  into  the  natui'e  of 
^ the  more  fixed  principles  of  nature,  or  thofe 
forming  the  bafes,  of  all  folid  fubftances,  general- 
ly fo  called,  in  the  preceding  Section,  where  this 
principle  ol  acidity  was  alfo  taken  into  confidera- 
tion,  fo  far  as  it  was  related  to  the  fubjedt,  by  its 
affinity  with  the  earthy  principle,  there  treated 
upon : and  having  there  given  my  reafons,  for 
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fuppofing,  that  both  the  earthy  and  acidifying  prin- 
ciples, are  compofed  of  fimilar  particles  of  fixed 
matter,  fiirrounded  with  atmofpheres  of  dij^'erent 
abJive  fluids ; by  which  union  they  become  aSlive 
principles^  refembling  the  fluids  which  give  them 
their  activity,  and  different  properties,  and  their 
attradlion  to  each  other,  I fhall  have  lefs  to  fay 
upon  the  prefent  fubjedl. 

Acids  are  univcrfally  known,  and  their  exiftence 
confequently  generally  allowed,  as  admitting  no 
denial,  and  wanting  no  demonftration. 

The  acidifying  principle,  is  capable  of  taking 
different  degrees  of  fluidity  or  folidity,  according 
to circumftances,  and  its  mode  of  combination; 
for,  a pure  uncombined  acidifying  particle  was 
never  fecn,  nor  ever  can  be,  no  more  than  a par- 
ticle of  the  earthy  principle,  pure  and  uncombined ; 
yet,  an  acid  in  every  ftate,  fufficiently  manifefts  the 
exiftence,  folidity  and  impenetrability  of  its  par- 
ticles. 
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*Tis  known,  in  certain  flutes,  by  its  tafte : alfo 
by  its  affinity  to  earthy  or  alkaline  fubftances, ' and 
by  its  attradion  to  aether. 

With  the  earthy  principle,  con\bined  to  fatura- 
tion  it  forms  neutral  compounds ; if  the  add  prin- 
ciple predominates,  different  acids  are  formed : if 
it  be  infufficient  to  faturate  the  earth,  the  compo- 
(ition  is  known  by  the  names  of  calcareous  earths, 
alkalis,  &c.  and  by  the  property  of  attradlion  to 
acids. 

With  aether  it  forms  pure  air,  and  the  different 
kinds  of  acids,  which  differ  in  the  quantity  of  ather 
they  contain ; fo,  that  the  differences  between  the 
various  kinds  of  acids,  depend  upon  the  propor- 
tion oiather  they  retain : the  quantity  of  earth  uni- 
ted with  them,  or  both;  and  the  neutral  falts, 
formed  by  the  combination  of  thefe  different  acids, 
with  earthy  fubftances  of  different  degrees  of  puri- 
ty, will  differ  from  each  other  alfo.  So  that  the 
acidifying  principle,  may  be  partly  or  wholly  fa- 
turated,  cither  with  or  cether:  or  it  may  be 
partly  faturated  with  earth,  and  partly  wit^  icthcr: 
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or  it  may  be  combined  with  aether^  and  an  earth 
partly  faturatcd  with  phlogifton,  producing  an  in- 
finite variety  of  compound  fubftances,  of  different 
properties,  according  to  the  different  principles, 
or  proportions  of  thofe  principles,  entering  into 
their  compofition. 

Every  fluid  or  folid  fubflmce  in  nature,  capa- 
ble of  effedling  the  decompofition  of  inflammable  mat- 
ters, or  phlogiftic  fubffances,  or  fupporting  their 
Gombuftion,  mufl:  contain  the  acidifying  principle 
and  ather.  For  the  earth  and  phlogifton  of  in- 
flammable, or  phlogiftic  fubftances,  will  never 
fcparate,  neither  will  the  acidifying  principle  and 
aether,  unlefs  each  of  themf  can  meet  with  the  other 
principle  to  which,  in  thofe  circumflancesy  it  can 
more  intimately^  unite,  than  to  that  with  which 
' it  now  is  combined ; therefore,  every  fubftance  ca- 
pable of  promoting,  or  effedling  the  decompofi- 
tion of  inflammable  matters,  mufl:  contain,  and 
furnifh  eethevy  to  combine  with  the  phlogifton, 
difengaged  from  the  earth ; by  the  union  of  that 
earth  with  the  acidifying  principlcy  depofitcd  by  the 
sther;  the  earth  and  acid  forming  a calxy  or  refi- 
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, duum ; and  the  aether  and  phlogifton,  fire  or  light. 

If  the  earthy  principle  contains  a Juperahundance 
I of  phlogiflon,  and  that  phlogifton  during  combuf- 
;i  tion,  be  faturated  with  aether,  the  quantity  of  acid 
idifengaged  from  that  aether,  if  the  aether  and  acid- 
i ifying  principle  were  combined  to  faturation,  as 
iin  pure  air,  will  as  much  exceed  the  point  of  fatura- 
Iting  the  earth,  as  i\iQ  phlogifion  did,  which  is  now 
feparated  from  it ; and  confequently,  the  refidu- 
I urn  mu  ft  be  an  acid^  or  an  earth  fuferfaturated  with 
I md. 

But,  if  the  earth  be  «o/ faturated  with  phlogifton, 
the  quantity  of  aether  required  to  faturate  that 
phlogifton,  will  depofit  a quantity  of  acid,  notjuf- 
to  faturate  that  earth;  therefore,  the  refi- 
duum  will  ftill  have  a power  of  attradling  more 
acid. 

Indeed,  an  infinite  variety  muft  take  place, 
not  only  in  the  rejidua  or  combinations  of  the  two 
fixed  principles,  but  aljo  in  the  combinations  of 

the  t^^sco  active  principles^  and  the  admixture  of  fix- 
ed 
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compofitions,  according  to  the  different  pro- 
portions, which  they  bear  to  each  other,  in  the 
fubftances  employed,  and  producing  thofe  decom- 
pofitions,  and  new  combinations. 

Every  folid  or  fluid  matter,  therefore,  capable 
of  effecting  the  comhujiion  of  inflammable  Jubflances^ 
or  fubftances  compofed  of  the  earthy  principle  and 
phlogiflon^  muft  be  compofed  of  <ether  and  the 
principle  oi  acidity ; and  every  fubflancc  having  an 
affinity  with  either  the  earthy  principle  or  aether, 
is  a particle  of  the  acidifying  principle. 

But,  for  the  rcafons  delivered  in  the  lafl  Section, 
on  the  earthy  principle,  and  in  the  former  parts  of 
this  work,  it  appears,  that  this  acidifying  princi- 
ple is  compofed,  of  a fixed  particle  of  matter,  fur- 
rounded  by  an  atmojphere  of  phlogifloyty  to  a certain 
extent ; to  which  diftance  from  the  fixed  excitinf’’ 
centre,  its  particles  are  Jo  Jirongly  excited  to  anwige-^ 
matt,  and  fo  powerfully  attra(fted  by  that  fixed 
centre,  as  to  be  injeparable.  But  beyond  that  ex- 
tent, the  phlogiftic  particles  being  Icfs  forcibly 

excited 
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excited  to  attradl  their  centre,  acquire  a Jironger 
difpofition  to  unite  with  alher,  than  to  take  a great- 
er txltnt  oi  pblogijiic  particles  into  arrangement; 
confequently,  the  acidifying  particles,  will  forci- 
bly attradl  the  earthy  particles  on  account  of  their 
aetherial  atmofpheres ; or  if  thofe  are  abfent,  they 
will  attrad;  the  <ethery  every  where  prefent,  which 
will  form  an  external  atmofphere^  around  the  effential 
phlogijiic  one.  Upon  this  external  atmofphere  of 
aether,  the  acidity  of  the  particles  depend  : the 
more  extenfive  the  aetherial  atmofphere,  the  lejs  the 
degree  of  excitement,  and  manifeft  acidity ; but 
when  the  quantity  of  aether  is  fmall,  its  excite- 
ment muft  be  great,  and  its  adivity  and  acidity 
powerful. 

Thus,  particles  of  the  acidifying  principle,  with 
large  external  aetherial  atmofpheres,  form  pure  ah\ 
where  no  hgns  of  acidity  are  perceived : but  if  part 

of  that  aether  be  taken  away,  by  combuftion,  or 

« 

any  other  means,  the  acidity  will  become  evident, 
and  the  particles  no  longer  capable  of  preferving 
their  aeriform  (late,  will  be  condenfed  into  that  of 
a liquid  acid.  We  may  therefore  give  the  following 
definition : ^ 
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A particle  of  the  acidifying  principle ^ is  a fixed 
particle  of  matter*  furrounded  by  an  atmofphere 
ofphlogifion,  to  that  extent^  where  it  ceajes  to  be  in-. 
Jeparahky  and  acquires  a firong  attradlion  to  tether / 
confequently,  it  will  have  an  affinity  with  the  ear., 
thy  principle,  on  account  of  its  eetherial  atmofphere; 
and  alfo  an  attraflion  to  difengaged  tether,  which 
being  excited  to  furround  it,  acquires  all  thofe 
properties  which  conftitute  an  acid. 

Having  now  pointed  out  the  diftinguijhingy  or 
charaSlerifiic  properties  of  the  earthy  and  acidifying, 
or  the  two  fixed  principles,  forming  the  hafes  of  all  ■ 
folid  bodies;  and  endeavoured  to  Ihew  their  natures 
and  affinities,  and  to  trace  them  to  the  fimpleft  ftate,  ^ 
of  which  we  can  form  any  idea  of  them,  confiftent  ; 
with  reafon : I fliall  next  proceed,  to  conlider  the  ^ 
two  adtive principles,  Phlogifion^twds  JEther,  in  order- 


GN  . PHLOGISTON. 


113 


1 . V 

I • ■ ’ • 

SECTION  V. 


On  F]blogiJiofu 


T N the  former  parts  of  this  work,  I have  endca- 
voured-  to  Ihew,  not  only  the  abfolute  ncceflity 
there  is,  to  admit  of  tivo  active  principles  in  nature, 
but  alfo,  that  they  do  in  reality  exift. ' 

Thefe  two  adtive  principles  or  fluids,  Avith  folid 
or  fixed  particles  of  matter,  form  two  fecondary, 
or  compound,  hul  7}me  fixed  principles  i thofecom- 

pound 
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pound  fixed  principles  in  certain  Hates,  are  univer- 
fally  called  Earth  and  Acidy  and  the  two  adtive  flur 
ids  I call  Phlogijion  and  AEther. 

Thefe  two  aElive  fluids  muft  be  material,  bccaufe 
they  exifi,  and  are  capable  of  uniting  with  fixed 
matter,  and  giving  it  new  properties  ; and  of  uni- 
ting with  each  other  and  producing  effedls  evident 
to  the  fenfes ; nay  even  when  excited  alone y they 
are  capable  of  manifefting  \}cvt\x  eAflencey  and  mate^ 
riality. 

But  when  they  form  magnetic,  elccHric,  or  aeri- 
form atmofpheres  around Jolid  though  evi- 

dently material,  they  have  not  that  folidity,  and 
vifibility  which  folid  fubftanccs  have : confe- 
quently,  their  particles  mufl:  have  large,  and  nu- 
merous interflices  between  them,  which  muft  arife 

I 

from  the  peculiar  arrangement  which  takes  place, 
amongfi:  thofe  particles,  when  excited ; and  the 
power  ofrcfiftence,  and  force  of  attradlion  mult 
diminilh,  in  proportion  to  the  di fiance  from  the 
folid  centre,  as  it  is  natural  to  fuppofe,  from  the 
arrangement  the  adlivc  particles  take  in  right  lines 

like 
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like  radii,  in  every  dirediion,  round  their  centres: 
the  diftancc  between  thofe  lines  being  invcrfely 
proportionate  to  their  excitement,  and,  that  to 
their  diftance  from  the  centre. 

This  arrangement  of  active  particles,  at  once 
explains  the  nature  of  claftic  or  aeriform  fluids, 
with  folid  bafes ; and  alfo  the  power  of  excited 
atmofpheres,  cither  to  relifl:  or  attract:,  being 
greater  as  the  lines  approach  each  other  and  the 
centre ; and  unlels  we  admit  this  mode  of  explana- 
tion, ’tis  impoflible  to  account  for  a number  of 
phaenomena,  which  we  cannot  deny. 

\ 

The  calx  of  antimony,  confifls  of  particlcswhich 
will  not  even  unite  into  a folid  form;  but  fupply 
the  requifite  quantity  of  phlogifton,  and  they  will 
become  a folid,  where  the  methodical  arrange- 
' ment  of  its  particles,  at  certain  angles,  with  refpe^L; 
to  each  other  when  confolidating,  producing  a 
figured  form,  is  too  evident  to  be  denyed.  Here 
then,  as  well  as  in  manH^ther  inftances,  we  have 
a peculiar  polarity,  or  arrangement  taking  place, 
between  the  particles  of  matter ; and  that  proper- 

0^2  ty 
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ty  of  methodical  arrangement,  evidently  depends 
upon  the  phlogijion ; confequently,  I have  authori- 
ty from  nature  to  fuppofe,  that  particles  of  pblo~ 
gijtony  have  a certain  polarity  or  arrangement  amongfl: 
themfelves,  when  excited  by  fixed  matter ; and  the 
Cjyftallization  of  acids,  proves  that  particles  of 
^ether  have  fo  too. 

• I 

Allowing  therefore  that  adlive  particles  of  mat- 
ter, by  excitement,  take  an  atmofpheric  form : 
that  their  adlivity  depends  .upon  their  property  of 
univerfal  attradlion  to  each  other,  and  to  fixed 
matter ; and  finding  that  Jome  atmofpheres  wdll 
refifi  each  other,  while  others  will  attra^i  and  unite^ 
as  before  more  largely  confidered,  we  mull  con- 
clude, nay  we  are  certain,  that  thefe  a^ive  atmof-  ' 
pheres  are  of /‘too  kinds : fimilar  in  attradlion  toj|| 
each  other,  and  to  fixed  matter,  but  differing* 
when  excil^d,  in  this,  that  fimilar  atmofpheres,  or.l 
atmofpheres  of  the  fame  kind  of  adtive  fluid,  will  i 
?iot  come  nearer  than  Ample  contadt;  but,  ar-  J 
mofphcres  of  the  two  u^^ent  kinds,  will  penetrate'^ 
each  other,  and  unite.  ; 
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Phlogifton  therefore  is  a fubtile,  elaftic  fluid, 
compofed  of  particles  of  matter,  adluated  by  the 
property  of  attraeflion;  when  thefe  particles  are 
excited,  they  have  an  attradion  for  each  other, 
producing  an  arrangement  in  right  lines : in  con- 
fequence  of  which,  they  alTume  an  atmofpheric  foriUy 
around  the  folid  fubftance,  or  particle  as  a centre. 

Thefe  phlogiflic  particles,  are  powerfully  at- 
trafted  by  fixed  particles  of  matter ; by  which  at- 
tradiion  of  union,  they  become  excited  to  arrange- 
ment, and  form  atmofpheres  around  thole  fixed 
particles  never  more  to  be  feparated  intirely. 
Thefe  fixed  particles  with  phlogiflic  atmofpheres, 
being  unalterable^  form  the  fixed  or  folid  principle 

of  nature  called  the  acidifying  principle. 

\ 

The  particles  of  phlogiflon,  have  an  attradion 
to  the  particles  of  diihery  when  difengaged,  or  in  a 
fimilar  ftate  of  excitement : by  which,  they  can 
unite;  and  if  at  the  fame  time  they  become  difen- 
gaged from  their  folid  bafes,  they  form  fire,  or  lights 
according  to  the  degree  of  intimacy  with  which 
they  combine.  Phlogifton  hath  alfo  an  attradion 


to 
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to  particles  of  the  earthy  principle,  bccaufc  they 
arc  compofed  of  particles  of  fixed  matter,  with 
aetherial  atmofpheres.  , 

Particles  of  phlogifton,  furrounding  a folid  cen- 
tre of  fixed  matter,  will  to  a certain  difiance  at- 
tradlthat  centre,  more  powerfully  than  aether  j 
but  beyond  that  difiance,  they  will  have  a more 
powerful  attraction  to  the  particles  of  aether,  in  a 
difengaged  ftate,  than  to  their  fixed  bafes ; in  con- 
fequence  of  which,  the  aether  will  be  excited  to 

take  an  atmofpheric  arrangement  around  them. 

1 

Particles  of  phlogifton,  when  excited  to  ar- 
range themfclves  round  folid  fubftances,  with 
which  they  cannot  enter,  into  cloje  or  chemical  uni- 
on, will  leave  thofe  fubftances,  and  loje  their  at- 
mofpheric arrangement,  to  combine  with  <ethcr  in 
fimilar  circumfiances. 

Difengaged  particles  of  phlogifton,  when  they 
meet  with  aethcrial  excited  atmofpheres,  wfiich 
cannot  quit  their  bafes,  become  excited  by  the 

' external 


; external  particles  of  sethcr,  and  form  a phlogifiic 
\ atmofphcrc,  around  the  atherial  one. 

Every  fubftance  therefore,  capable  of  yielding 
light  or  fire : or  every  combufiible  or  inflanmahle  mat- 
ter, capable  of  being  decompofed  in  pure  aivy  muff 
' contain  phlogijiony  united  to  the  earthy prhiciple^  and 
; confequently, 

m 

' I 

Phlogifton  united  to  the  earthy  principle,  pro- 
duces according  to  the  different  proportions,  in 
which  they  enter  into  compolition,  all  the  fubftan- 
ces,  which  are  htflammahle  ©r  combufiible  in  pure  air, 
or  with  fubftances  containing  the  acidifying  princi* 
pie  and  ^tber. 

Phlogifton  with  ather,  forms  fire  or  light,  ac- ' 
■cording  to  the  mode,  or  force  of  combination. 

Phlogifton  with  the  acidifying  principle,  will 
unite;  becaufe an  acidifying  particle,  is  alrea- 
dy furrounded  by  an  atmojpherc  of  phlogifion.  • 
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Phlogifton  may  therefore  be  known,  by  its  uni- 
ting with  particles  of  the  earthy  'principle ^ and  giv- 
ing them  folidity,  or  cohefion,  or  when  more 
abundant,  by  giving  them  the  elaftic  form  of  air: 
and  by  its  power  of  decompojing pure  air^  or  compou  nds 
of  the  acidifying  principle  and  aether,  by  uniting 
' with  the  ather^  and  paffing  off  in  the  form  of  fire 
or  light,  and  leaving  its  earth,  to  unite  wdth  the 
acid  left  by  the  aether. 

But  befides  thefc  limpler  ftates,  phlogiflon 
may  exift  in  a great  variety  of  compofitions ; it 
may  be  partly  united  to  the  earthy  principle,  and 
partly  with  aether;  or  to  an  earth,  or  to  aether  part- 
faturated  w'ith  the  acidifying  particles;  or  to  an 

^ r 

earth,  and  at  the  fame  time,  partly  to  aether  not 
wholly  divefted  of  its  acidifying  particles. 

We  may  therefore  conclude  this  Sedlion,  with 
the  following  definition. 

Phlogiflon  is  a principle,  compofed  of  parti- 
cles of  matter,  pofTefTed  of  the  aSlive  property  of 

at  Iran  ion; 
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(ittraHion  j when  excited  by  their  affinity  to  fixed 
matter,  they  have  an  attradtion  of  arrangement 
amongft  themfelves,  forming  lines  of  particles, 
around  their  exciting  centres,  of  fixed  matter,  in 
an  atmofpheric  form;  with  tether  it  will  mite:  and 
likewife,  with  the  earthy  principles  but  not  with  a 
particle  of  the  acidifying  principle,  becaufe,  it  is  a 
particle  of  fixed  matter,  already  united  to  ^ fur- 
rounding  atmofpherc  of  phlogifion* 


R 
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On  JEther. 


THER  is  that  a6tive  matter,  which  when 


united  to  particles  of  the  acidifying  prin- 
ciple, in  a full  proportion,  gives  that  ineftimablc 
fluid,  pire  air.  Pure  air,  we  know,  contains  a 
fmall  quantity  of  acid  particles,  as  its  bafe,  which 
in  that  aeriform  fl:ate,  mufl:  be  very  diilant  from  v 
each  other,  and  poflefs  a wonderful  elafticity; 
were  the  furrounding  preflTure  removed,  they 


would 


ON  ^ T H E R. 


123 


would  expand  into  a bulk  ftill  much  more  extend- 
ed, where  the  particles  of  acid,  would  be  ftill  fur- 
ther removed  from  each  other,  as  I have  before  in- 
lifted.  A particle  of  matter  cannot  a(5t  where  it  is 
not,  confequently,  the  expanfive  power,  by  which 
thefe  particles  of  acid  are  kept  afunder,  at  a dif- 
tance,  inverfely  proportionate  to  the  prelTure,  or 
reliftance,  they  meet  with,  muft  be  a Jomething^  dif- 
ferent from  the  acidifying  fixed  particles  themfelves, 
forming  an  atmofphere  around  each  of  them: 
which  atmofphere,  is  capable  of  qondenfation,  or 
extenfion,  and  therefore  muft  be  elaftic  ; and  as 
the  particles  of  which  thefe  atmofplieres  are  form- 
ed, muft  be  folid  matter,  and  confequently  impe- 
netrable, ’tis  certain,  that  thefe  particles,  do  not 
touch  each  other,  in  all  dire^ions^  as  they  then  would 
form  a folid,  opaque  mafs  : but  they  do  nOt,  be- 
caufe  they  are  penetrable  to  light,  fire,  and  folid 
matter  of  every  kind,  when  in  motion,  to  which 
they  give  little  refiftence.  But  though  they  touch 
not  each  other,  in  all  points,  or  diredlions,  they 
muft  in  fomCy  becaufe  they  attract  and  unite  with 
each  other,  and  therefore  muft  be  in  contadl: 
confequently,  they  muft  form  lines  of  adlivc  par- 
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tides,  zroMVid  t\\t  acidifying  particles,  centres,  di^ 
verging  as  they  recede  fronm  thofe  centres. 

Whatever  this  aBive  Jomething  may  be,  which 
can  give  to  particles  of  the  acidifying  principle, 
an  aeriform  ftate,  I call  it  tether.  That  it  is  not 
phlogifton,  many  operations  of  nature,  and  che- 
miftry»  prove ; though  phlogifton  is  a principle, 
equally  aBive,  and  poirdTed  of  the  fame  property  of 
atmofpheric  arrangement,  when  excited  by  fixed 
matter ; yet  they  differ  in  their  affinities. 

Whatever  therefore,  is  capable  of  giving  the 
acidifying  principle  an  elajiic  form,  by  uniting  with 
it,  fo  as  to  be  able  to  fupport,  and  effedl  the  de~ 
compofition  and  combuflion  of  inflammable  fubftan-. 
ces,  mufl:  contain  aether;  which,  uniting  with  the 
phlogijlon  of  the  inflammable  or  combuftible  body, 
W'ill  form  fire  or  light,  and  depofit  its  acidifying 
particles,  tp  combine  with  the  earth,  difengaged 
from  its  phlogifton. 


yEther,  with  2.  Juper abundance  of  acidifying  par^ 
tides,  will  not  be  able  to  fupport  that  quantity, 

in 


in  an  aeriform  ftate,  in  a moderate  temperature  of  , 
heat;  the  compound  will  therefore,  be  a liquid^ 
and  that  liquid  evidently  acid.  Acids  will  differ 
from  each  other,  in  proportion  to  the  quantity  of 
'aether  they  contain,  in  any  certain  quantity  of 
acid  ; and  they  may  have  other  different  proper- 
ties, arifing  from  the  admixture  of  pure  earth,  in 
different  proportions;  or  even  of  earth,  partly 
combined  with  phlogifton. 

Neither  aether,  nor  phlogifton  aloite,  can  pro- 
duce heat ; but  we  know  that  they  will  attradl  each 
other : and  that  when  they  feparate  from  their  re- 
fpeclivc  bafes,  and  are  loft  as  fuch,  their  efcape  is 
always  in  the  form  of fire  or  light. 

Light  we  kno  w,  may  be  changed  into  fire,  by 
condenfation,  and  violent  commotion ; as  is  evi- 
dent, from  the  fire,  or  heat  produced  by  the  rays 
of  light,  condenfed  in  a focus  upon  any  opaque 
body,  in  the  open  air,  or  in  vacuo;  which  proves, 
that  alher  and  phlogifion^  are  capable  of  uniting, 
with  different  degrees  of  force,  or  intimacy : per- 
haps, the  moft  vioIciH,  or  intimate  union,  pro- 
ducing 
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ducingfire;  and  the  revival  of  metals,  and  pro- 
du(5i;ion  of  pure  air  at  the  lame  time,  by  means 
of  fire  or  light  alone,  fully  proves,  that  either  of 
them  mull  impart  phlogijlon  to  the  earthy,  and 
(Ctber  to  the  acidifying  particles,  to  give  them 
their  metallic,  or  j^eriform  Rates ; and  confequent- 
ly,  that  both  fire  and  light,  arc  compofed  of 
aether  and  phlogifton, 

iEther  therefore,  -vvill  unite  with  phlogifton  or 
the  acidifying  principle : but  it  hath  no  affinity 
with  the  earthy  principle.  But,  if  the  particles 
of  aether,  are  aduated  by  the  property  of  univerfal 
attradion  to  matter : and  a particle  of  earth  be  a- 
fnnple  particle  of  matter : aether  ought  to  attrad 
that  particle  the  earthy  principle;  but  it  will 
not : confequently,  either  the  particles  of  aether, 
have  a power  of  chafing  with  what  they  will  unite, 
and  what  they  will  not,  or  otherwife,  a particle 
of  the  earthy  principle,  is  not  a fimple  particle  of 
matter.  But,  to  allow  the  former,  W'ill  be 
granting  to  matter,  different  and  inconfiftent  pro- 
perties, without  any  neceffity  for  departing  from 
the  more  fimple,  and  Tingle  property,  univerfal 
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attra&ion : therefore,  I conclude,  that  a particle 
of  the  earthy  principlcy  is  not  a fimple  particle  of  mat- 
ter; and  indeed  after  fliewing  that  fixed  particles  of 
matter  do  exift,  and  like  wile  two  active  fluids, 
equally  powerful  in  their  attradions  to  thofe  fixed 
particles,  *tis  impoflible  to  deny  that  thofe  aflive 
principles,  when  once  united  to  thofe  fixed  parti- 
cles, can  never  more  be  feparated  entirely;  and 
confequently,  that  the  particles  of  fixed  matter, 
furrounded  by,  and  united  to  aihery  will  by  that 
means  acquire  adive  properties,  different  from 
thofe  aduated  by  phlogifion ; in  the  fame  manner, 
as  aether  and  phlogifion  differ  from  each  other. 

t 

But,  as  aether  is  known  to  have  an  affinity  to 
phlogifiony  and  an  attradion  for  the  acidifying  prin- 
ciple, ’tis  evident,  that  a particle  of  that  kind  be- 
ing a particle  of  fixed  matter,  muff;  have  ZLphlogifiic 
atmofphere;  and  a particle  of  the  earthy  principle, 
only  differing  from  an  acidifying  particle,  ifi  its 
aduating  atmofphere,  muff  have  an  atmofphere 
oi aether -y  with  which,  particles  of  aether  have  no 
affinity,  but  that  of  arrangement. 
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j£thcr  therefore,  is  an  aSive principle,  cempofed 
of  particles  of  matter,  endowed  with  the  property 
oi  at tra^ ion,  to  every  other  kind  ol  matter,  exiil- 
ing  in  nature;  and  in  confequence  of  that  attrac- 
tion, becoming  excited,  they  attrad  each  other, 
and  arrange  themfelves  in  right  lines,  fo  as  to  af. 
fume  the  forms  of  atmofpheres,  around  the  /olid 
centres,  by  which  they  are  attraded.  A particle 
of  fixed  matter,  thus  furrounded  by  £ther,  forms  an 
infeparable  compound,  which  is  called  the  earthy 
principle. 

The  particles  of  ^ther,  when  excited  by  a body 
whofe  particles  already  poffefs  atmojpheres  of  phlo^ 
gijion  of  a certain  extent,  with  which  they  cannot 
enter  into  intimate  or  chemical  union,  will  form 
thanfclvcs  into  an  atmofphere,  around  the  pbbgif-- 
tic  one : which  external  atmofphere  will  feparatc 
from  that  body,  entirely,  to  combine  with  an  at- 
mofphere of  excited  phlogifton,  in  a fimilar  ftate. 

An  atmofphere  of  aether,  confiderahly  excited 
around  a body,  with  which  it  cannot  intimately 
combine,  will  attrad  the  furrounding  phlogifton 
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difengaged,  or  lightly  connected  with  other  bodies: 
to  which  however,  in  this  ftatc  of  excitement,  it 
hath  lejs  attradlion,  than  to  the  exciting  body ; con- 
fequently,  it  will  not  quit  its  atmofpheric  arrange^ 
inenty  but  attradling  the  phlogi^on  to  the  Jurface  of 
its  atmofphere,  thoje  particles  of  phlogijiony  will 
htcomt  gently  excitedy  and  form  din  atmofphere  of 
phlogifony  around  the  cetherial  one  j in  like  manner, 
an  excited  atmofphere  oi phlogijiony  may  be  fur- 
rounded  by  an  atmofphere  of  ather. 

The  definition,  of  the  aiherial  principhy  with 
which  I {hall  conclude  the  Sediion  is  this. 

Mther  is  a prmcipley  compofed  of  particles  of 
mattery  actuated  by  the  property  of  attradtion,  or 
the  power  of  uniting,  with  every  other  kind  of  mat- 
ter: by  which  union,  they  become  excited  to  at- 
tract each  othery  and  arrange  themfelves  in  right 
lines,  forming  radii  around  the  folid  centres,  ex- 
tending in  every  diredlion,  like  an  atmofphere.  It 
hath  an  attraction  to  phlogijiony  and  to  the  acidifying 
principle:  with  both  of  which  it  will  unitCy  in  any 
proportion ; but,  it  hath  no  affinity  with  the  earthy 
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'principle^  becaufe,  its  properties  as  a principle, 
depend,  upon  its  being  already  united^  to  a fui^- 
rounding  atmqfphere  of  <ether;  to  which,  it  there- 
fore, can  have  no  affinity  of  unions 

Having  now  taken  a view,  of  the  fimple  principles 
of  nature : their  propertiesy  and  the  laws  by  which 
they  are  governed : and  given  fuch  definitions  of 
them,  as  cannot  fail,  to  enable  us,  with  certainty, 
to  diftinguifh  them,  from  each  other;  I fhall  next 
proceed,  to  confider,  the  different  Jiates  of  com- 
pound bodies,  with  refpedl  to  Jolidity  and  fluidity. 


SEC- 
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SECTION  VIL 
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On  the  Attraciion  ofCohefion^  and  the  Caufes  on  which 
the  different  degrees  of  Solidity y or  Fluidity  ofBodieSy 
in  the  common  temperature  of  heat y depend. 


O I M P L E particles  of  hornogeneous  matter, 
^ having  no  attradion  of  union  for  each  other, 
can  never  per  fCy  become  folid ; therefore,  the  at^ 
traSlion  of  cohefiony  muft  depend  upon  fome  other 
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principle:,  being  inierpo/ed,  having  an  attradlion  to 
ihoje  fmple  particles. 

The  bafe  of  every  folid  fubflance,  is  either  of 
the  earthy  or  acidifying  principle  j confequently, 
particles  of  either  of  them  may  be  rendered  Jolidy  by 
means  of  a certain  proportion,  of  either  of  the  twO’ 
ether  principle Sy  to  which  they  have  an  affinity. 

Thus,  particles  of  the  earthy  principUy  may  be 
united  together,  by  means  of  phlogifion,  or  the 
acidifying  principle  \ and  particles  of  the  acidifying 
principlcy  by  the  interpofition  of  cether  or  earth. 

Particles  of  the  earthy  principle  wdth  phlogifon, 
not  fufficient  to  furround  them,  with  complete  at- 
mofpheres,  mutually  attrad:  thofe  interpofed  parti- 
cles of  phlogifton,  by  which  they  become  united, 
firmly  to  each  other.  Thus,  Metals  are  compofed 
of  particles  of  the  earthy  principle,  united  by  a 
yw<z// proportion  of  phlogifton  j hence  their  great 
folidity,  and  fpecific  gravity. 

Particles  of  the  earthy  principle,  with  a girater 

quantity 
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quantity  of  phlogifton,  cannot  attract  with  fo 
much  force  as  the  former : therefore  they  will 
form  compounds,  le/s  Jolid  or  ponderous,  and  more 
infiammable ; fuch  are  the  Jolid  inflammable  fub- 
ftances  in  general,  as  Bitumens,  Refins,  Wax, 
&c.  But,  if  the  proportion  of  phlogifton  be  Jlill 
greater,  the  particles  will  have  a freedom  of  mo- 
tion amongft  themfelves,  and  form  inflammable 
liquids',  as  for  inftance.  Alcohol,  and  Oils  of  dif- 
ferent kinds. 

But,  with  a quantity  of  phlogifton,  fufficient  to 
give  the  earthy  particles  complete  atmofpheres,  they 
will  become  elajtic,  or  aeriform  fluids;  as  for  exam- 
ple, Inflammable  Air. 

When  particles  of  the  earthy  principle  are  uni- 
ted by  means  oi phlogifton,  the  /mailer  the  propor- 
tion of  phlogifton,  if  fufficient  to  interpofe  be- 
tween each  earthy  particle,  xht  firmer  and  more  Jo- 
lid, the  union ; becaufe,  if  the  phlogifton  were 
fufficient,  to  form  a complete  atmofphere,  around 
each  particle,  thofe  elaftic  atmofpheres  would  no 
more  unite,  and  form  a folid,  than  the  particles  of 
earth  themfelves.  g^j^- 
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But  yet,  though  fimilar  atmofpheres  have  no 
power  of  penetrating  or  uniting  firmly  with  each 
other,  they  have  an  attradion  of  arrangement, 
which  may  give  their  external  particles,  a flight 
degree  of  attraction:  for,  the  external  particles  of 
each  atmofphere,  being  excited,  have  an  attra£ii- 
on  of  arrangement  for  each  other,  which  attraction 
ftill  fubfifts  between  them,  though  neither  of  them 
can  quit  their  prefent  ftate  of  arrangement,  around 
their  refpeCtive  centres : and  the  fmaller  the  at- 
mofphere, the  ftronger  its  excitement,  and  the 
greater  its  attraction  of  arrangement,  to  the  ex- 
ternal particles  of  a fimilar  atmofphere. 

Particles  of  the  earthy  principle  therefore,  with 
a Jmall quantity  of  phlogifton,  form /olid  fubftances : 
with  a greater  quantity,  liquids  j and  with  large 
phlogifiic  atmofpheres,  they  take  the  form  oielaj^ 
tic  fluids y ox  gajes  i all  of  which,  are  inflammable, 
or  combuftible  in  pure  air. 

But,  particles  of  the  earthy  principle,  are  differ^ 
ently  circumftanced,  when  combined  with  the  acid 
principle : the  mofl /olid  compound  being  produ- 
ced, 
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ced,  when  the  particles  of  earth,  and  acid,  are 
equal,  and  alternately  interpoled  between  each 
other,  forming  a neutral^  Jixed,  /olid  mafs ; fuch  a 
limple  combination  is  0afs.  For  inftance,  a me- 
tal, its  earthy  haje  by  calcination  in  pure  air,  lofes 
its  phlogijlon,  and  acquires  an  acid:  Avhich  acid  and 
earth,  being  intimately  applied  to  each  other,  by  a 
degree  of  heat,  fufhcient  to  fiife  them,  form  a 
Clafs, 

If  the  particles  of  the  earthy  principle  have  not 
acid  enough  to  faturate,  and  firmly  unite  them, 
they  form  compounds  lefs io\id  and  compact:  having 
ftill  an  attraction  to  acid  particles ; fuch  are  calcare- 
ous earths.  But  if  the  quantity  of  acid  be  very  fmall, 
the  earthy  particles  will  attract  phlogifton  alfo,and 
become  alkalis. 

Earthy  particles  with  a fuperahundance oxacid,  form 
compounds,  likewife  lefs /olid:  fuch  are  known  by 
their  affinity  to  earth ; as  the  various  chemical  and 
native  acids,  or  acid  compounds,  folid  and  fluid. 

* 

But,  on  account  of  the  attraction,  which  the 

particles 
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particles  of  the  earthy  principle  have  to  phlogif- 
ton,  and  to  the  acidifying  principle,  and  they  to 
aether,  we  perhaps  have  few  compounds  of  the 
earthy  principle,  and  phlogiflon,  without  an  ad- 
mixture of atheTy  of  acidifying  -particles  and  tether- 
nor  of  the  earthy  and  acidifying  principles,  with- 
Q\xX.Jome  phlogifioHy  or  tether y yir  both  ; which- variety 
of  principles  and  proportions,  produces  that  won- 
derful diverfity  of  fubftances,  of  different  forms, 
ftates,  and  properties,  which  every  v^here  prefent 
themfelves  to  our  contemplation. 

The  particles  of  the  Acidifying  Frinciplcy  being 
particles  of  fixed  matter,  with  phlogiftic  atmof- 
pheres,  can  have  no  attradlion,  or  pow'cr  of  uni- 
ting firmlyy  with  each  other  ; but,  if  a certain 
quantity  of  tether  be  added,  not  fufficient  to  fur- 
round  the  acid  particles,  they  will  mutually  attracfl 
it,  and  by  that  attradlion,  be  unitedy  and  form  folid 
compounds ; fuch  for  inftance,  I fuppofe  vitrifia- 
ble  fubftances  to  be. 


With  a greater  quantity  of  aether,  the  acidifying 
particles  take  a lefs  folid,  or  liquid  form,  produ- 
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cing  the  different  kinds  of  acids ; which  however, 
in  general,  are  not  without  fame  admixture  of  earthf 
and  frequently  of  phlogijion  alfo.  If  the  quantity 
of  4etheri  be  ffill  greater,  the  particles  of  the  acidi- 
fying  principle,  wdll  be  furrounded  by  if,  in  an 
atmojpheric  form,  taking  the  ftate  and  properties  of 
pure  air. 

The  fixation  of  the  acidifying  particles  by 
means  of  particles  of  earth,  hath  already  been 
mentioned ; and  like  wife  the  ..infinite  variety  of 
compound  fubftances  which  mull  refult,  from  the 
endlefs  diverfity  of  proportions,  in  w'hich  izvOy'Ot 
more  of  the  principles,  may  be  employed. 

It  appears  therefore,  that  particles  of  the  earthy 
or  the  acidifying  principlesy  or  both,  form  the 
bafes  of  every  Jolidy  fluidy  or  aeriform  fubftance  iii 
nature:  that  the  /fy}  the  quantity  of or 
icthery  combined  with  either  the  earthy  or  acidify- 
ing principles,  fingly,  the  more  Jolid  they  are : that 
particles  of  the  earthy  principle  chiefly  confolida- 
ted,  or  combined  by  means  of  phlogifioiiy  form  the 
different  oS.  combufiihle  ox  infiammable  hocWz&i 
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that  particles  of  earth  united  by  means  of  the 
acidifying  principle,  not  fufficient  to  laturate  them, 
form  alkalis^  calcareous  earths^  and  all  thoje  earthy 
JubftanceSy  capable  of  uniting  with  acids;  which 
however  in  general,  contain  more  or  lefs  phlogifion, 
to  which  the  earth  hath  a great  affinity,  and  often- 
times by  means  of  that  acid  and  phlogifton,  more 
or  lefs  <ether  is  united  into  the  mafs,  which  enter- 
ing in  different  proportions,  give  the  properties, 
wherein  earths  differ  from  each  other:  that  particles 
of  earth,  confolidated  by  means  of  the  acidifying 
principle,  combined  to  faturation,  produce  the  dif- 
ferent kinds  of  neutral faltSy  differing  in  their  proper- 
ties, from  the  fame  caufeSy  as  the  different  earths  and 
acids  do,  that  is,  the  proportions  of  phlogifton, 
or  aether,  which  were  united,  to  the  earth  or  acid, 
which  by  their  combination,  are  not  wholly  fepa- 
rated : that  particles  of  the  acidifying  principle, 
united  by  means  of  a fmall  proportion  of  tether^ 
produce  all  kinds  of  vitrifiable  fubftances,  indiftruc- 
tible  in  pure  airy  but  capable  of  neutralizing  earths 
or  alkalis ; which  will  unite  to  their  acidifying  ba- 
fes,  and  form  neutral  compounds  or  glcffes  : and 
indeed,  the  acidifying  principle  and  tether y form  eve^ 

ry 
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rytbhigy  which  \%  unalterable  by  means  oi'fire^  \npure 
air : and  even  pure  air  itjelf^  when  the  aether  is 
fufficient  to  give  coynplete  atmojpheres,  to  thofe  par- 
ticles of  the  acidifying  principle.  ‘But  when  the 
acidifying  particles  are  not  volatilized  by  atmof- 
pheres  of  aether,  but  yet  have  fuch  a proportion 
of  it,  as  is  more  than  fufficient ^ to  attra(5t  them  to 
clofe  and  Jolid  union^  by  limple  interpofition,  the 
particles  being  only  attradled  to  each  other  by  the 
attradlion  of  arrangement^  which  each  atmofphere 
exerts,  upon  the  contiguous  atmofpheres,  will  form 
the  different  kinds  of  acidsy  which  are  capable  of 
different  degrees  of  folidity,  and  fluidity  j and  at 
the  fame  time,  are  feldom  freCy  from  a conlidera- 
ble  proportion  of  earthy  and  very  frequently,  have 
fome  fhare  of  phlogiflonj  upon  which  principles 
and  proportions,  their  different  properties  de-r 
pend. 

i 

Perhaps,  another  caufe  of  the  different  degrees 
of  folidity,  and  fpecific  gravity,  may  be  the  quati- 
illy  of  ejjential  atmo/phercy  furrounding  a particle 
of  fixed  matter,  giving  it  the  properties  of  an 
earthy,  or  an  acidifying  particle;  for  inftance,  a 

1’  2 particle 
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particle  of  the  earthy  principle,  by  change  of  cir^ 
oumftances,  being  deprived  as  much  as  polTible  of 
its  original  quantity  of  <£ther  : that  «ther,  .will  be 
jlrongly  excited^  by  its  nearnefs,  and  attradiion  to 
its  fixed  bafe ; confequfently,  its  attraction  to  phlor? 
gifton,  will  ht  greater^  than  it  would  be,  were  its 
aetherial  atmofphere  larger^  or  more  extended ; 
and  the  attra6lion  of  union  between  fimilar  parti- 
cles, will  be  more  folid^  and  the  mafs  more  ponder- 
ousy  by  their  force  of  attraction  to, the  interpofed 
phlogifion. 

Particles  of  the  'earthy  principle  then,  form  a 
/olid fuijiancey  by  their  attraction  to  a quantity  of 
pblogijion  which  phlogifton  is  prcvcntecl 

from  arranging  itfelf  around  any  one  part ichy  by  the 
equal  attraction,  of  two  or  more  particles,  to  whicli. 
it  hath  an  equal  ^ffinityy  and  which  are  therefore 
firmly  united,  by  that  attraction  to  the  phlogijiou 
interpofed  between  them. 

I 

If  the  quantity  ofphlogifipn  he. gr-eatery  the  force 
of  cohefion  will  be  Ufs ; but  on  account  of  the  equal 
attraction  of  every  particle  of  the  earthy  principle,  | 
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to  the  phlogillonj  and  the  jlirong  attraftion ' of « r- 
rangementy  exirting  between  thofe  phlogiftic  parti- 
cles, by  reafon  of  th^imeamefs  to  the  exciting  par- 
ticles of  earth,  their  arrangement  will  be  imper-r 
fed:  around  the  earthy  bafe's’:  and  that  fdree  of  at-^ 
trading  each  other’  to  arrangement,  Jufficiently 
gi'eaty  to  produce  that  JJighter  combination  or  uni- 
cn,  htx.\sztw  neighbouring  particles y which  is  called' 
fiuidiiyy  on  account  of  the  facility  with  which  the 

0 

particles  may  be  moved y from  their  lituations,  with 
veJpeB  to  each  other.  ■...tv  . . . 

f 

If  the  quantity  of  phlogiftoh,  as  -before  merition-i-' 
ed,  be  Jo  great  as  to  complete  atmofphereSf 

around  each  earthy  particle,  they  become  eldjii^ 
and  take  the' form  of  a*ri 

What  hath  been  faid’of'the  earthy  principle' 
and  phlogifton,  in  a fimilar  manner,  takes  place 
between  the  acidifying  principle  and  aether. 

The  acidifying  and  earthy  principles,  are  capa- 
ble by  interpofition  and  mutual  attradion,  of  fix- 
ing each  odier. 


But 
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But  it  appears,  that  a particle  of  the  acidifying 
principle,  when  pofTefled  of  a fufficient  quantity  of 
aether,  to  form  a complete  atmofphere,  as  in  pire 
aiVy  lojes  every  appearance  of  acidity ; but  when  de- 
prived of  a certain  quantity  of  that  tether,  fo  as 
to  lofe  its  elaftic  form,  and  become  a liquid,  it 
thofe  properties,  which  we  call  acid/  but 
even  in  this  ftate,  it  evidently  retains  Jome  ather ; 
therefore,  it  appears,  that  the  quality  which  we  call 
acidity t depends  upon  the  degree  of  excitement^  or 
Jtate  of  the  <ether  furrounding  a particle  of  the  acidi- 
fying principle,  as  before  mentioned.  When  the 
aether  is  Jo  abundant,  as  to  extend  to  a great  dijiance 
around  the  acidifying  centre,  its  excitement  is  fo 
/mail,  as  to  have  nojenfible  adtion.  If  2ipart  of  that 
atmofphere  be  taken  away,  the  external  particles 
then  expofed  to  adlion,  being  nearer  the  centre, 
and  more  excited,  fhew  their  adlivity,  by  producing 
the  JenJattonoi acidity,  and  by  readily  unitingw'ith.  al- 
kaline earths,  or  phlogijion/  which  are  the  chemical 
cbara^lerijiics  of  acidity, 

r • , 

In  like  manner,  a particle  of  the  earthy  princi- 
ple, manifefts  the  property  of  alkaliiiity,  when  the 

atmofphere 
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atmofphere  of phlogifion  furrounding  it,  is  not  extent 
fivcy  and  confequently  is  much  excited  i in  which 
ftate,  it  WiW  Jlroi2gly  attrad  acids  and  ather. 

The  acidifying  principle,  on  account  of  i« 

powerful  attraction  to  the  earthy  principle,  and  to 

aether,  can  never  be  procured  intirely  free  from  one 

or  both:  neither  can  the  earthy  principle,  be 

found  free  from  acidifying  particles  or  phlogifion; 

by  the  different  proportions  of  which,  the  different 

dates  or  degrees  of  folidit)\  and  fluidity  of  all  bodies 
1 

are  produced. 

Particles  of  the  earthy  principle  therefore,  are 
fixed  particles  of  matter,  actuated  by  a quantity  of 
aether;  ifthofe  particles  are  not  combined  with  ' 
particles  of  the  acidifying  principle,  their  aetheri- 
al  atmofphercs  will  attraCt  furrounding  phlogidon 
in  different  proportions,  producing  atmofpheres 
of  different  extent,  and  confequently,  of  different 
degrees  of  excitement;  and  the  properties  produ- 
ced by  that  degree  of  excitement,  being  thofe  we 
didinguifh  by  the  name  of  alkaline,,  muff  be  great- 
er, 
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cr,  as  the  quantity  of  furrounding  phlogiftonj  and 
its  diftance  from  the  earthy  centre  diminifhes. 

And  a particle  of  the  acidifying  principle,  be^ 
ing  a fixed  particle  of  matter,  adluated  by  phlo- 
giflon,  will  always  be  more  or  lefs  completely 
combined  either  with  the  earthy  principle  or  with 
aether. 

If  it  be  furrounded  by  a large  atmofphere  of 
aether,  the  external  particles  being  but  little  exci- 
ted, will  be  fcarcely  adlive but  as  the  quantity  of 
aether  is  diminifhed,  the  particles  nearer  the  cen- 
tre, being  more  excited,  proportionately  manifeft 
their  adlivity;  which,  from  its  effects  is  called' 
acidity.  The  degree  of  acidity  or  adtivity,  of  a par- 
ticle of  the  acid, principle,  will  therefore,  be  in- 
verfcly  proportionate,  to  the  quantity  of  aether 
furrounding  it. 

A particle  of  in  proper  circumftances,  or 
in  a certain  degree  of  heat,  will  part  with  its  pblo^- 

gipUf 
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and  all  its  alkaline  properties,  to  combine 
with  a particle  of  acid : which  at  the  fame  time, 
will  diiengage  its  external  atherial  atniofphercy  and 
lofe  its  acid  properties,  to  unite  with . the  earthy 
principle,  and  form  a folid  compound,  neither  acid 
nor  alkaline. 

When  particles  of  the  earthy  or  acidifying 
-principle  are  firmly  united,  by  the  interpofition 
of  a Jmall  quantity  of  phlogifton,  or  aether,  they 
fhew  no  appearance  of  alkalimty  in  one  cafe,  or 
.acidity  m the  othtr becaufe,  the  adive  principle 
interpofed,  being  equally  attraded  by  each  fur- 
rounding particle  of  earth,  or  acid,  is  prevented 
from  affuming  that  atmojpheric  excited  fiatCy  whofe 
properties  are  difiinguiihed  by  the  name  of  alkalinity 
in  earthy  matters,  or  acidity  in  the  other  princir 
pic.  .. 

The  attradion  of  cohefion,  or  degree  of  folidi^ 
ty  of  all  bodies,  therefore,  depends  either  upon  the 
proportion  of  one  or  other,  or  both  of  the  active 
priiicipleSyp\)\og\^kon  and  aether, when  combined  with 

U the 
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the  two  folid  principles,  the  earthy  and  acidifying  t 
or  upon  the  union  of  the  two  a^livCy  or  two  fixed 
principles,  alone.  The  two  fixed  principles  togCr- 
ther,  or  with  a /mail  proportion  of  the  adlivc  prin-r 
ciples,  produce  the  mofi  folid  and  ponderous  fubftan- 
ces : with  a greater  proportion  they  fprm  liquids : 
and  with  ts /till greater,  aeriform  fluids’,  while  the 
two  aHive  principles,  by  uniting,  produce  thofe  ex^ 
tremely  fubtile  and  e^ftic  fluids,  Light  and  Fire. 

But,  indepcndant  of  the  principles,  of  which 
bodies  are  compofed,  their  ftate  of  folid ity,  or 
power  of  cohefion,  by  which  one  particle  attradl? 
another,  is  liable  to  very  great  alterations,  from 
caufes,  foreign  to  themlelves.  Thus,  folid  fubr 
Ranees,  may  be  reduced  to  fmall  parts,  by  me- 
chanical means : acids,  alkalis,  and  m^ny  faline  matr 
ters,  may  be  dijfolved  by  means  of  water ; and  al- 
moft  every  fubflance  in  nature,  undergoes  fomc 
change  in  its  folidity.  Rate  of  aggregation,  or  ex- 
iRence,  when  expofed  to  the  adion  o^fire.  But, 
as  theje  laft,  are  only  accidental  changes,  chiefly 
produced  by  the  mechanical  action  of  water,  or 
Rr.o,  and  which  difappear,  and  leave  thofe  fub- 

Ranccs 


ftinccs  in  their  natunil  flute,  when  the  water  or 
fire  is  again  withdrawn:  I fhall  at  prefent  paQ 
cr  them,  without  further  notice,  and  proceed  to 
the  next  Section;  in  which,  I fhall  endeavour  to 
explain,  the  pozverov  property  of  Gravitation^  or  the 
umverjal  attraction  of  matter,  upon  the  principles 
here  delivered.- 
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SECTION  VIII. 

/ 


On  Gravity y or  the  Power  by  which  dijiatit  Bodies  at-^ 
tradl  each  other. 


very  evident,  thttt  diftant  bodies  have  a 
power,  by  which  they  attradl,  or  have  a 
tendency  to  approach  each  other : that  the  fun, 
the  earth,  and  every  planet  in  our  folar  fyftem, 
have  a mutual  tendency  to,  or  attradion  for  each 
other;  for  were  not  the  attradlion  for  inftance,  be- 
twixt the  fun  and  the  earth,  fufficient  to  counter- 
act 
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^<51  the  natural  tendency  of  the  earth,  adluated  by 
its  given  motion,  to  move  in  a right  line,  it  would 
not  be  drawn  from  that  line,  fo  as  to  move  in  the 
nearly  circular  orbit,  in  which  we  know  it  does. 

This  attradfion  is  called  the  attradlion  gravid 
tatioKy  or  the  power,  which  if  not  counteradted, 
by  the  dircdl  tendency  of  motion,  would  bring  the 
earth  into  contadl  with  the  fun,  in  the  fame  man- 
ner, and  from  the  lame  caufe,  as  a ftone  raifed  on 
high,  when  left  to  itfelf,  will  fall,  or  be  attradled 
to  the  earth. 

To  point  out  the  laws,  relative  forces,  and  ma- 
thematical proofs  of  gravity,  and  its  influence  up- 
on moving  bodies,  is  not  conliftent  with  my  plan : 
they  are  already  known;  and  ’tis  fufficient  for  me, 
that  the  exiftence  of  an  attradlion,  or  gravitating 
power,  producing  a mutual  tendency  in  all  bodies 
to  come  into  contadl,  is  univerfally  admitted : the 
attradlion  of  the  earth  to  the  fun,  or  the  moon  to 
the  earth,  is  an  inftance  in  larger  maffes  of  mat- 
'ter ; and  the  falling  of  a Hone,  or  its  being  attradl- 

ed. 
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ed  to  the  earth,  when  removed  from  it,  fheW's 
that  the  fame  property  cxifls  in  fmaller  bodies. 

But,  as  nh  body  can  adl  vvhere  it  is  not,  ’ti's 
evident,  that  two  difiant  bodies  can  have  no  adlion 
upon.  Or  attradlion  to  each  other^  but  by  means 
of  Jomething  interpofed  ; that  fomething  we  kno\V 
is  not  air,  fire,  light,  or  any  thing  grofier  than 
thefe : it  muft  therefore  be  fomething  elfe,  more 
fubtile  and  rare,  even  than  they  are.- 

Whatever  this  fomething  may  be,  ^tis  evident, 
that  it  hath  an  univerfal  attraction  to  matter : that 
it  is  extended  from  the  fun  to  the  earth,  to  rier- 
fchels  planet,  and  mofi:  probably  far  as  creation  it'- 
felf : that  its  power  is  excited  by  matter,  and  con- 
fequently,  that  the  quantity  or  degree  of  that  pow- 
er or  the  force  of  attraction,  is  in  a compound  ra- 
tio, to  the  quantity  of  matter,  and  nearnefs  to  the 
exciting  body : and  that  it  penetrates  all  bodies. 

If  two  bodies  have  each  of  them  radii  of  thefe 
attracting  particles^  extending  from  one  to  the 
other ; each  body  mufi:  move  towards  the  other, 

begaufe 
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bccaufe  each  fuccecding  particle  of  thefe  excited 
intermediate  lines  of  attracting  particles,  being- 
vcarer  to  the  diflant  body,  muft  be  more  excited, 
and  attract  ^vith^7r^/^’^yorcf,  than  the  preceding 
more  diftant  particle : confequently,  each  body 
-vilbbe  drawn  towards  the  other;  and  the  force  and 
velocity  will  increafe,  ^as  their  ditance  decreafes, 
till  at  length  they  rulh  into  mutual  contadl;  and 
as  every  folid  particle  of  matter,  is  capable  of  giv^ 
ingan  equal  degree  of  excitement,  to  this  active 
medium,  ’tis  evident,  that  a body  compofed  of 
lOO  folid  particles,  will  attradl  with*io  times  the 
force,  of  a body  containing  bi)t  lO;  therefore,  the 
lighter  or  fmaller  body,  will  move  with  lo  times 
the  velocity,  and  confequently,  through  lo  times 
as  much  fpace,  when  attraefling  each  other  to  uni- 
on, as  the  heavier  body  will ; as  being  onlyattracS:.^ 
ed,  with  one  tenth  qf  the  force,  with  which  it  at- 
tracfls  the  fmaller  body, 

This  attraefling  or  gravitating  power,  mufl: 

• therefore  be  a fubtilc  aeftive  fluid,  whofe  particles 
attracdiing  matter,  arc  excited  to  attradl  each  other, 

• and  form  lines,  or  radii,  furrounding  the  body  in 

every 
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every  dIre(5lion. — What  is  it?- — is  it  aether? — oris 
it  phlogifton,  both  of  which  in  a fimilar  manner, 
attra6i:  matter  and  become  adluated,  fo  that  their 
particles  attrad  each  other? — no — it  cannot;  be- 
caufe  the  globe  of  the  earth,  equally  attrads  all  bo- 
dies, whether  they  have  atmofpheres  of  aether  or 
phlogifton:  it  therefore  cannot  be  aether,  becaufe 
I this  gravitating  power  ads  upon  a particle  fur- 
rounded  with  an  aetherial  atmofphere ; neither  can 
it  be  phlogifton,  becaufe  a particle  of  matter  is 
equally  attraded  by  k,  to  the  earth,  although  in- 
veloped  by  an  atmofphere  of  phlogifton.  But  if 
it  is  neither  aether,  nor  phlogifton,  what  then  is 

it? It  is  an  effed  arifing  from  hotby  which 

when  excited,  attra5l  each  other;  and  by  that 
means,  the  /olid  bodies^  to  which  they  are  conned- 
ed,  and  by  w hich  they  are  excited ; and  is  effeded 
by  the  fame  general  laws,  by  which  a particle  of 
the  earthy  principle,  with  its  aetherial  atmofphere, 
attrads  a particle  of  the  acidifying  principle,  with 
its  phlogiftic  atmofphere;  two  atmofpheres  of  the' 
two  different  fluids,  in  a fimilar  ftate  of  excite- 
ment, attrading  each  other,  from  one  centre  to 
the  other,  and  forming  contiguous  lines  of  parti- 
cles. 
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elcs,  whofe  ojily  property  is,  that  of  attra^lion^  b/ 
which,  they  draw  their  refpedlive  centres  toge^ 
then 

If  then  ain  atmafphere  of  aetherj-  uniting  with 
another  of  phlogiflon,  have  the  property  of  draw- 
ing the  two  folid  centres  which  they  feparately 
furround,  forcibly  into  contaSIi  in  a dire^  line:  ini 
that  Rate  of  combination,  they  muft  be  arranged 
in  lines,  extended  from  one  folid  centre  to  the 
other:  and  be  polTeffed  of  the  very  properties, 
which  produce  the  phenomena  of  attradion,  or 
gravitation^  'But  the  effects  being  the  JamCy  the 
caufes  muft  be  fo  too;  confequently,  the 
pozver^  which  attra^s  all  bodies^  and  draws  them  to 
each  other i is  no  other,  than  the  attraeftion  of  com- 
bination of  the  two  adiive  principles^  ather  and 
pblogijionj  which  being  excited^  by  attraeftion  to  fo- 
lid  bodies,  fo  as  to  form  right  lines,  extending  in 
every  direftion,  to  all  diftances,  thofe  radii  of  dif- 
ferent kindsy  will  attract,  and  draw  each  other  into 
parallel  lines,  immediately  extending  from  one  fo- 
lid  centre  to  the  other ; which  centresy  by  thofe  at- 
traf/rve  linesy  will  alfo  be  drawn  towards  each  other 4 

X It 
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It  appears  therefore,  that  cether  2,vA  phlogifion^ 
arc  the  two  fubtile,  adlivc  principles  of  nature, 
equally  expanded,  far  as  the  univerfe  extends,  and 
equally  prefent  in  every  part  of  Creation.  By  their 
equal  attraction  to  fixed  matter,  and  power  of  in- 
finuating  themfelves  into  tht  inierjiices^  or /paces 
left  between  the  atmofpheric  lines  furrouhding 
fixed  particles,  they  become  excited',  fo  that 
every  (olid  body,  of  whatfoever  kind,  will  com- 
municate a certain  degree  of  excitement,  to  one  or 
other  of  thefe  furrounding  fluids ; which  by  that  at- 
traftion,  becoming  adtive,  will  attract  the  parti- 
cles of  the  other  kind,  excited  by  another  body\  in 
confequence  of  which,  thofe  two  ^dijiant  bodies  will 
be  drawn  in  a right  line,  into  conta^. 

*Tis  well  known,  that  the  gravity,  or  weight  of 
any  body,  is  not  always  in  proportion  to  its  fur- 
face,  but  to  the  quantity  of  matter  it* contains : 
therefore,  the  addve  fluids,  are  capable  of 
ting  every  {oYid  body,  and  ot  receiving  a certain  gen- 
tle excitement,  hom.  eveiy  particle  oi  either!  or  both 
of  the  fixed  principlesy  forming  the  bafes  of  thofe 
fofid  bodies:  confequently,  the  greater  the  num- 
ber 
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her  of  fixed  particles  contained  in  any  body,  the 
greater  will  be  the  number  of  excited  lines  of  ac- 
tive particles,  extending  in  every  direcflion,  from 
that  body : and  the  greater  muft  > be  its  force,  or 
power  of  attraction,  when  radii,  meet  with 
others  of  the  oppofite.  kind,  extending  from  fome 
other  exciting  body. 

Since  then,  the  fpecific  gravity  of  any  body,  is 
proportionate  to  the  number  of  folid  particles 
compofing  it,  it  is  natural  to  conclude,  that  every 
particle,  of  either  of  the  folid  principleSt  is  capable 
of  giving  this  moderate  degree  of  excitement, 
producing  gravitation,  either  to  aether,  or  to 
phlogifton:  that  ’tis  highly  probable,  that  the 
aetherial  atmofphere,  effential  to  a particle  of  the 
earthy  principle,  gives  this  excitement  to  the  dif- 
engaged  phlogifton  furronnding  it ; and  that  the 
phlogiftic  atmofphere,  effential  to  the  acidifying 
principle,  excites  aether;  confcquently,  when 
thefe  nightly  excited  atmofpheres  of  aether  and 
phlogifton,  come  into  contaCt,  they  will  attraCl 
each  other,  and  draw  their  refpeCtive  centres,  to- 
gether; and  any  fmaller  body,  will  be  forcibly 
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drawn  to  another  much  larger,  compofed  of  both 
the  fixed  particles,  as  for  inftance,  a ftone  to  the 
earth,  becaufe  of  whichever  kind  the  atmofphere 
of  the  fmaller  body  may  be,  it  will  meet  with  an 
infinite  number  of  lines  of  particles  of  the  oppor 
fite  kind,  extending  from  the  larger  mafs  of  par^ 
tides,  by  which  it  will  be  moft  powerfully  attrad- 
pd. 

i^)ther  and  phlogifton  therefore,  are  univerfally 
diffufed,  and  every  particle  or  every  mafs  of  fixed 
matter,  gives  to  one  or  other,  or  both  of  them, 
fome  excitement : the  confequence  of  that  excitc-r 
ment  is,  an  arrangement  in  right  lines  of  fimilar 
particles ; and  a line  of  particles  of  one  kind,  ex- 
tending from  any  body,  meeting  with  a fimilar 
line  of  particles  of  the  other  kind,  excited  by  ano-r 
iher  body,  will  attrad  and  be  attraded  by  thofe 
particles,  in  a progreflive  motion  from  the  par- 
. tides  more  difiant,  or  lefs  excited,  to  thofe 
more  excited,  and  nearer  to  the  difiant  body,  till 
at  length,  the  oppofite  or  exciting  centres,  ar^ 
drawn  together. 


A fix- 
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A fixed  particle  of  matter,  furrounded  by  an 
atmofphere  of  aether,  or  of  phlogifton,  fo  as  to  be., 
come  a particle  of  the  earthy,  or  acidifying  prin- 
ciple, may  without  any  interruption  excite  the 
phlogifton,  or  aether  every  where  prefent,  fo  as  to 
enable  them  to  produce  the  phenomena  of  gravi- 
ty : becaufe,  aether  or  phlogifton,  firongly  excited 
by  the  fixed  central  particle,  can  have  no  power 
of  uniting  with^  of  difturbing  the  arrangement  oj 
phlogifton  or  aether,  in  this  jlighter  ftate  of  excite- 
ment; no  more  than  an.  atmofphere  of  the  ele&rk 
fluid,  can  interrupt,  or  deftroy  the  arrangement 
pr  power  of  a magnetic  atmofphere ; both  of  which 
attractive  powers  we  know  may  exift  in  full  force, 
at  the  fame  time,  in  the  fame  needle; -for  if  a 
magnetic  needle,  be  electrified,  it  will  ftiew  all 
the  phenom  ena,  of  electrical  attraction  and  repul- 
fion,  that  another  needle,  not  magnetic,  will,  in 
the  fame  circumftances : and  at  the  fame  time,  it 
will  attract  or  repel  another  magnet,  and  Ihew, 
that  it  is  ftill  poffeflcd  of  its  magnetic  power  of  at-^ 
lYtiCtion, 

’Tis 
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»Tis  evident  therefore,  that  the  globe  of  the 

earth,  and  every  large  mafs  of  compound  matter, 

being  furrounded  by  the  <ether  and  phlogijion  uni- 

verfally  diffujed^  and  being  compofed  of  both  the 

fixed  principles,  will  excite  that  aether  >and  phio-. 

gifton,  to  arrangement  in  right  lines : that  thofe 

jetherial,  and  phlogiftic  lines  of  particles,  will 

like  radiif  extend,  diverging  as  theiy  recede  from 

the  earth  as  a centre,  to  the  niojl  dijiant  parts  of 

creation^  unlefs  they  meet  withdines  of  phlogiftic, 

< 

or  aetherial  particles,  in  a limilar  ftate  of  excite-, 
ment,  from  fome  other  mafs  of  matter;  for  in- 
ftance,  the  fun;  in  which  cafe,  the  lines  of  phlo- 
giftic  and  <etherial  particles;  excited  by  the  earth, 
will  attfaeft  the  aetherial  and  phlogijiic  lines,  from 
the  fun ; and  by  that  union,  would  draw  their  re- 
fpedive  centres,  the  earth  and  fun  into  contact x 
did  not  the  direft  tendency  of  the  earth's  motion, 
and  the  force  or  degree  of  that  motion,  counter- 
ad;  the  power  with  which  the  sfethcrial  and  phlo- 
giftic rays  of  particles,  by  their  mutual  attradion, 
draw  them  to  each  other;  and  in  the  fame  manner, 
the  attradion  of  the  earth  to  the  moon,  and  be- 
tween lefler  maftes  of  matter  muft  be  accounted 

for,' 
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for;  as  well  as  the  attraction  of.  a particle  of  the 
earthy,  to  a particle  of  the  acidifying  principle. 

We  may  conclude  therefore,  that  the  aliraSiioH 
. of  univcrfal‘|'wwVrt//w,  is  they^zwe,  as  the  attrac- 
/lion  between  an  acid  and  an  alkali ; and  that  htb 
areiproduced'by  the  Jame  eaufe^  the  attradion  of 
particles  of  to  particles  oiphlqgifton^ 

in  ^fimilar  ftate ‘of  excitement:  that  aether  and 
’phlogifton  arc  univerjally  diffufedy  and  e^'ery  where 
• prefent,  and'are,  capable  of  being much  excited^ 
by  the  fixed  principles  of  either  kind,  as  to  become 
atmoJpheriCy  and  attraElive  to  each  other:  and  that 
when  they  come  into  contadly  in  that  ftate  of  excite- 
ment, by  their  affinity  to  each  other,  they  pro- 
greffively  tinitey  and  form  lines  of  particles,  ftrong- 
ly  drawing  the  Jolid  centreSy  around  wffiich  they  arc 
excited,  into  contaB ; becaufe,  the  next  approach- 
ing particles  of  aether,  or  phlogifton,  being  near- 
er to  their  refpedlive  centres,  than  the  prefent  par- 
ticles, will  attrad  with  more  force,  than  they  do ; 
confequently,  the  folid  centres  will  be  draw'n  toge- 
ther, with  a force  increafing,  as  their  diftance  di- 
minifhes,  till  they  arc  brought  into  contad;  where 

they 
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they  will  remain  firmly  unitedy  as  neither  of  them, 
on  account  of  their  folidity,  can  penetrate  the 
other. 

This  progrejjive  attra^ion  of  (omhinaiion  therefore, 
of  the  two  adiive  principles,  tether  and  pblogijtmt, 
forms  that  attrad;ive  power  called  Gravity^  or  the 
aitra^ion  of  gravitation  j by  which,  every  of 
nature,  is  conne^ed  with  every  other  part ; forming 
that  whoky  whofc  beauty,  order,  and  harmony, 
ftrike  us  with  wonder  and  admiration! 


s F c.  I 
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SECTION  IX. 

- . - 1 


0 n Magnetifm. 


TV/T  AGNETISM  is  that  property  pecu- 

liar  to  Iron^  by  which  one  particle  or  mafs 

of  it,  is  capable  of  attradling,  or  forcibly  uniting 

with  another.  This  magnetic  virtue,  is  capable 

of  adting  at  a cohfideralle  diftance:  but  the  greater 

$ 

the  diftance,  the  lefs  the  force,  or  power  of  at- 
tradlion. 


Y 


This 
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This  property  depends  upon  the  principles  of 
which  iron  is  compofed,  znd  their  proportions  i for 
if  it  be  decompofed,  or  deprived,  to  a certain  de- 
gree of  its  phlogifton,  and  acquires  a certain  ad- 
dition of  the  acidifying  principle  in  its  place,  it  is 
no  longer  capable  of  magnetic  influence. 

If  a piece  of  iron  be  magnetic;  it  hath  a general 
attraction  to  iron  not  in  the  fame  magnetic  ftate; 
but  if  two  bars,  or  needles  of  iron,  be  magnetic^ 
they  will  not  attract  each  other,  unlefs  one  of  them 
be  inverted. 

A magnetic  needle,  when  not  interrupted,  will 
always  arrange  itfelf,  with  one  certain  e?id  to  the 
?iQrth^  and  the  other  to  the  fouth. 

If  another  needle  not  magnetic,  be  applied  in 
the  fame  direction,  with  its  fouth  end,  to  the  north 
end  of  the  excited  needle,  it  will  be  attracted,  and 
m confequence  of  that  attraction,  will  become 
magnetic;  fo  that  when  feparated,  that  end y which 
was  applied  to  the  north  pole  of  the  other,  will 
till  point  to  the  fouth ; and  confcquently,  the  fur- 

' ther 


ON  MAGNETISM. 


163 

ther  end  to  the  north.  Or  if  it  be  applied  to  the 
fouth  pole  of  the  magnetic  needle,  it  will  ftill  ac- 
quire the  magnetic  virtue,  and  that  end  which 
touched  the  fouth  pole,  will  point  to  the  north. 

’ 'M( 

If  two  magnetic  needles  be  fufpended,  fo  as  to 
have  freedom  of  motion,  and  the  north  pole  of 
one  be  brought  near  to  the  fouth  pole  of  the  other, 
they  will  attrad;  each  other  at  a confiderable  dif- 
tance,  and  mutually  rufh  with  accelerating  force, 
and  velocity  into  contad ; but  as  two  needles,  can- 
not ad  upon  each  other  at  a dijianccy  when  not  mag- 
netic, ’tis  evident,  that  this  attradive'  property,- 
muft  depend  upon  other  principle  or  aSJive  flu- 
id, furrounding  the  needle  in  an  atmojpheric  form, 
when  magnetic,  ' ‘ - 

This  magnetic  fluid  therefore,  is  an  atmofphere 
of  adive  particles,  furrounding  the  excited  pole, 
and  attrading,  or  drawing  towards  it,  with  a cer- 
tain force,  any  particle  or  particles  of  iron,  with- 
in a certain  diftance. 


If  the  north  pole  of  an  excited  needle,  therefore, 

Y 2 be 
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be  brought  near  ancfther  needle,  not  excited,  k will 
dra^V'.,i^  to  it:  but,  if  that  north  polcy  be  brought 
near  to  tbe  north  pok  another  excited- ' needle, 
they  will  approach;  but  recede  from  each  other; 
the  fame  if  two  fouth  poles,  be  brought  near  each 
other.  We  have  ’then  a magnetic  needky  whofe 
north  pole  will  attra<k:  either  end  of  a needle  not 
excitedy  with  a, certain  force:  which  will  attract  the 
fouth  pole  of  an  excited  needle,  with  a kill  greater 
force,  and  to  a much:  greater  diftance;  but  which 
will  nof  attrafl,^  or  come  - hear  to  the  north,  pole  of 
an  excited  needle;  though  that  north  pole  itfelli  will 
attra^  an  unexdted  needle,  in  the  fame  manner 
as  the  other,  north  pole  will. 

’Tis  evident  therefore,  that  each  pole  of- mag-- 
netic  needle,  is  furrounded  by  an  atmojphere  of 
magnetic- fluid  : thoL^  each.atmofpherey  hath  ane^w^/ 
attraction  to  iron,  in  general : that-  t-hd  atmofphcref 
furrounding  l\it^foiiih>  pole,  will  ftrongly  attract 
north  pole  of  another  magnet : but  that  the  ati 
mofphere  furrounding  the  nor4h.  poky-will  not 
come  near,  but  recede  from  the  north  pole  of  the 
otloer  magnet;  confequcntlv,  the  atmofphere  kir- 

■ ' rounding 
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rounding  the  north  pole,  mufV  be  a fluid,  'different 
from  that,  invcioping  the  fbuth  pole,,  though  Umi- 
lar  in  its  attradlion  to  iron,  and  power  of  alluming 
an  atmofpheric  fonn. ‘ ‘ 

. .t.  . 

It  appears  thferefbreV  that  fimilkr  atmofpheres 
will  not  approach,  but  that  oppoflte  atmolphefcs, 
will  forcibly  unite,  and  attradl  eich  other  : that 
the  pole  of  every  e-3(!c'ited  'needle,  poinfing  to  the 
7107-th,  hath  2i  Jimilar  atmofphe7‘c:  as -have  all  thofe 
pointing  to  the  fouth : but  that  the  atmofphere  of 
the  «er/^  pole,  h diffa-ent fluid,- ftom.  xh^t,  actua- 
ting the  oppoflte  pole,  of  every  ina^net/e  needle. 

The  magnetic  fluid  is.  therefore  of'tXvo  different 
kinds;  or  rather,  tzvo  different  fluids  when  rendered 
ad:ive,  'by  excitement,  are  capable' of  forming 
themlblves  into  atntojphef^s,  around  c^ftaiil  parti- 

* 'r  f • 

cles  of  Won,  by  whkh  excitement,  they  become  <2/- 
ti-acHve  to  h'on  and  to  each  other.  Thefc  tzvo  ddli-ve 
Jubtile  fluids,  being  exactly  fimilar  in  their  proper- 
ties, to  (ether  and  phlogiflon,  can  be  no  ot-her ; there- 
fore, if  the  north  pole  of  a magnet  be  flirfoundedby 


an 


an  a-^mofphere  of  tether^  the  Jouth  pole  mufl;  have  an 
atmofphere  of phlogiflon. 

The  natural  compofition-  of  iron  is  fuch,  that  it 
ftrongly  attracts  around  it,  a confidcrable  quanti« 
ty  both  of  aether  and  phlogifton : if  by  any  means, 
fuch  as  a fmart  ftroke  upon  one  end  of  a needle,  or 
an  eledlrical  Ihock  palling  through  it,  either  the 

•*  l 

phlogifton  or  aether  be  peculiarly  excited^  at  that  end, 
it  takes  an  atmojpheric  form  around  it ; and  the  other 
adlive  fluid,  will  immediately  aftume  a fimilar  ac- 
tive ftate  of  arrangement,  around  the  other  end; 
in  confequence  of  which,  the  needle  will  become 
magnetic ; one  atmofphere  or  pole  pointing  to  the 
north,  the  other  to  the  fouth. 

. r 

If  the  end  of  another  needle,  7iot  excited,  be  ap- 
plied to  the  north  pole  of  this  excited  needle,  if 
that  excited  pole  be  furrounded  with  <ether,  it  will 
attradl  the  phlogijion,  naturally  furrounding  the  un^ 
excited  needle,  to  that  end  which  is  applied  to  it; 
':vhicb  phlogijion,  by  that  attraction,  will  become 
excited,  and  take  an  atmojpheric  fomn : while  the 
<£iher,  being  difengaged,  becomes  equally  excited, 

and 


ON  MAGNETISM. 


arranges  itfelf  around  the  oppofue  end  of  the  nee- 
dJe ; by  which  it  becomes  magnetic  alfo;  its  £ethe- 
rial  atmofphere  always  pointing  to  the  north,  and 
the  phlogiftic  pole  to  the  fouth. 

I 

I 

The  north  and  fouth  poles  of  two  magnetic  nee- 
dles, will  attradt  each  other,  and  unite;  becaufe, 
one  hath  an  aetherial  atmolphere,  and  the  other  a 
phlogiftic  one;  therefore,  they  will  penetrate  each 
other,  unite,  and  deftroying  each  other’s  regular 
arrangement,  will  form  lines  of  attradling  parti- 
cles, drawing  their  refpedive  poles  into  contaff,  in' 
the  fame  manner,  as  when  by  a more  moderate  ex~ 
citement,  produce  the  attradion  oi gravitation, 
or  tendency  to  unite  between  other  bodies. 

But  tvfo  Jimilar  atmolpheres  of  aether  or  phlogif. 

I ton,  furrounding  fimilar  magnetic  poles,  camot 
I penetrate  or  unite  with  each  other,  as  having  no 
\ attraction,  but  that  of  arrangement ; confequently, 
[thofe  atmofpheres  will  tipon,  and  refiji  each 
[Other;  having  no  power  to  leave  their  relpedivc 
[•centres,  or  poles,  round  which  they  are  excited  to 
arrangement. 


The 


The  twn  poles  of  a magnet  therefoi-e*  very  much 
refemble  the  two  fixed  prindples  of  nature,  the 
earthy  and  acidifying  particles ; if  the  aetherial 
pole  of  a magnet,  be  that  which  always  points  to 
the  north,  like  a particle  of  the  earthy  principle, 
it  will  be  a centre  of  fixed. mditeVy  with  an  xfthefial 
atmofphere;  and  the^-fouth  pole,  will  be  like  a 
particle  of  the  acidifying  principlcj  a fixed  cen^* 
tre,  with  an  atmofphere  of  phlogifion  / the  fixed 
centres  being  theyi??;/i?j  in  each  pole,  or  each  fixed 
principle:  and  their  peculiar  properties,  produ*- 
ced  by  the  aclhe  almofipberes  around  them. 

The  north  and  fouth  poles  readily,  and  forcibly^ 
attraeft  each  other : fo  do  the  earthy  and  acidifying 
principles. 

f 

Two  fimilar  poles  will  attradl  each>  other: 
neither  will  two  particles  of  the  Janie  fixed  prin- 
ciple. 

Twoaetherial,  or  north  magnetic  poles,  maybe, 
made  to  unite,  if  a phlogifiic,  or  fouth  pole  be 
brought  between  them ; fo  two  tetherial,  or  earthy 

particles. 
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particles,  will  unite,  if  phlogifton,  or  a particle 
of  the  acidifying  principle  with  a phlogiftic  at- 
mofpliere,  be  introduced  between  them. 

i 

Indeed,  the  properties  of  a particle  of  the  ear- 
thy and  a particle  of  the  acidifying  principle,  and 
their  relation  to  each  other,  fo  Jlrongly  rejemble  the 
properties  of  the  Hvo  contrary  poles  of  a magnet, 
and  their  relation  to,  and  influence  upon  each 
•other,  that  there  can  be  no  doubt,  that  both  de- 
pend upon  the  fame  caufeSy  and  that  tbofe  caufes,  are 
the  two M^ive principles y tether  and  phlogijlony  which 

i 

being  excited  to  arrange  themfelves  like  atmof- 
pheres  around  them,  as  centres,  give  the  proper- 
ties of  the  earthy  or  acidifying  principles  to  fixed 
particles  of  matter,  and  the  polarity  of  magnetifmy 
to  the  poles  of  the  needle;  the  pole  furrounded  by 
'one  adtive  fluid,  always  pointing  to  the  north, 
while  the  pole  furrounded  by  the  other,  as  con- 
ftantly  points  to  the  fouth ; in  the  fame  manner, 
as  a particle  of  fixed  matter  furrounded  by  aether, 
acquires  the  properties  of  the  earthy,  and  a fimi- 
lar  particle,  with  an  atmofphere  of  phlogifton, 
acquires  the  properties  of  the  acidifying  principle, 

Z ftrongly 
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ftrongly  tending  to  combine  with  the  earthy  prin^ 
ciple,  as  the  north  pole  of  a magnet,  rufhes  into 
contact  with  the  fouth. 

Magnetifm,  and  all  its  phenomena  therefore, 
depend  upon  the  two  active  principles,  ,£iher  and 
phlogifton ; which,  by  the  peculiar  nature  of  iron^ 
'which  they  naturally  furround,  are  capable  either 
of  them,  fingly\  of  becoming  excited  to  fuch  a de- 
gree, as  to  furround  one  end  of  a needle,  or  bar, 
like  an  atmofphere ; but  which  ever  of  the  two  ac- 
' tive  fluids  is  fo  excited,  the  other  by  feparating 
from  its  common  union  with  it,  becomes  excited 
alfo,  and  fyrrounds  the  oppofite  end  of  the  needle; 
which  being  robbed  of  its  natural  quantity  o.f  the 
other  fluid,  attradled  and  excited  to  the  pther  end, 
ftrongly  attracts  this  other  fluid  into  an  atmofpheric 
form  alfo ; fo  that  a bar  of  iron,  hath  a natural 
quantity  of  the  tw'o  adlive  principles,  equally  diffu- 
fed  around  it.  If  one  of  thofe  fluids,  for  inftance 
letheTy  be  excited  at  one  end  of  a needle,  it  W'ill  at- 
tract into  arrangement,  all  the  particles  of  na- 
turally furrounding  that  needle,  and  form  an  at- 
molphere  around  that  end  ; and  in  this  flate  of  ex- 
citement, 
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citement,  it  attra6ls  the  needle  with  fnore  force^ 
than  it  does  phlogifton : therefore,  the  phlogifton 
being  difengaged,  will  become  equally  excited,  and 
form  a fiinilar  atmofphere  around  the  other  end ; 
and  the  needle  thus  having  all  its  cether  at  one  end, 
and  all  the  phlogijlon  furrounding  the  other,  will 
become  magnetic  i that  isj  limilar  poles,  or  poles 
furrounded  with  atmofpheres  of  the  fame  kind  of 
fluid,  cannot  attradl  or  come  near  each  other : but 
a north  and  fouth  pole,  of  two  magnetic  needles, 
having  atmofpheres  of  the  different  fluids,  one  be- 
ing aetherial  and  the  other  phlogiftic,  will  attract, 
and  be  drawn  forcibly  to  each  other.  Either  of 
thcfe  atmofpheres  will  attradt  iron,  on  account  of 
the  oppolite  principle  naturally  furrounding  it; 
but  if  either  of  thefe  excited  poles,  fuppofe  the 
aetherial  one,  be  applied  to  the  end  of  a needle,-  ot 
unexcited  iron,  the  aether  will  attradl  all  the  phlbgif- 
ton  naturally  belonging  to  the  non-magnetic  nce^ 
die,  to  that  end ; in  confequence  of  which,  the 
'ather,  naturally  attending  the  phlogifton  attradled 
by  the  magnetic  pole,  will  recede  to  the  other  end  of 
the  needle  ; therefore,  each  being  excited,  will 
form  atmofpheres,  around  their  refpedive  ends  ; 
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and  this  needle  alfo,  will  be  a magnet;  that  end  by 
which  it  was  excited,  always  having  an  atmofphere 
of  the  oppojiie  fluid,  to  that  of  the  magnetic  pole 
applied ; and  confequently,  pointing  in  a contrary 
dircdlion. 

The  reafon  why  the  two  different  atmofphercs 
of  a magnetic  needle,  will  not  unite  fo  as  to  Sepa- 
rate from  their  fixed  centres,  fince  they  have  fo 
great  an  affinity  to  each  other,  is  owing  to  the  de- 
gree of  their  attradiion  to  their  refpediive  poles  of 
iron,  being  greater,  than  the  force  of  attradion 
for  each  other ; as  is  evident,  from  this,  that 
though  the  north  and  fouth  poles  of  two  magnets 
will  forcibly  unite,  yet  if  drawn  afunder,  the 
astherial  and  phlogiftic  atmofpheres  will  part  with 
each  other,  rather,  than  from  their  exciting  poles 
of  the  needles;  in  like  manner,  the  aether  around 
one  pole  of  the  needle,  will  attrad  the  phlogifton 
around  the  other,  but  that  attradion  is  not  fo 
great,  as  the  attradion  to  the  poles  of  the  needle, 
therefore  they  will  not  leave  their  refpedive  poles; 
but  their  attradion  to  each  other,  will  deflroy  the 
regularity  of  their  arrangement:  thofe  particles  be- 
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\r\gmji  deranged,  which  are  the  mojl  oppofed  to  the 
contrary  atmofphere.  , 

It  appears  therefore,  that  a needle,  in  its  com- 
mon ftate,  hath  the  Jame  quantity  of  aether  and 
phlogifton  furrounding  it,  as  when  excited;  and 
that  the  only  difference  is,  that  in  the  natural  ftate, 
the  aether  and  phlogifton  are promijcuoujly  and  equal- 
ly united,  on  every  part  of  the  furfece : but  when 
that  needle  is  excited,  fo  as  to  become  magnetic, 
all  that  natural  quantity  of  aether,  is  collected  and 
intimately  attradled  to  one  end,  and  all  the  phlogifton 
to  the  other;  and  that  this  is  in  reality  the  cafe, 
every  property  of  the  magnetic  needles  corrobo- 
rates, and  the  following  circumftance  fufficiently 
proves.  If  an  iron  rod,  of  confiderahle  length,  and 
thicknefs,  be  rendered  magnetic  at  one  end,  it 
will  be  magnetic  to  the  other  ; fuppofe  that  the 
excited  end  hath  an  atmofphere  of  tether,  and  will 
attrad:  the  Jouth  end  of  an  horizontal  magnetic  nee- 
dle, at  the  diftance  of  three  inches:  if  it  be  moved^ 
nearer  to  the  needle,  upwards,  in  a perpendicular 
diredion,  it  will  attrad  that  fouth  end,  for  three 
inches  of  its  length;  therefore,  the  aetherial  at- 
mofphere 
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mofpherC,  \%  fix  inches  in  diameter;  three  inched 
from  the  end,  or  pole,  each  way.  If  the  rod  b© 
ftill  moved  upwards,  the  north  end  of  the  magne- 
tic needle  will  become  attracted,-  which  Ihetvs, 
that  then  the  phlogific  aimofphere  commences  : and 
the  fame  north  pole  will  be  attracted,  till  fx  inches 
of  the  rod  pafs  by  it;  which  fliews,  that  the  phlo- 
giftic  atmofphere  extends  fix  inches  alfo,  that  is, 
three  inches  each  way,  from  its  centre  or  pole. 
If  now  the  rod  be  ftill  moved  upwards,  the  Jouth 
pole  of  the  needle  will  be  again  attra^edy  as  at  firft;. 
which  proves,  that  the  atherial  atmofphere  again 
commences,  and  extends  fix  inches  as  before. 

But,  if  a f nailer,  rod  be  employed^  the  extent  of 
thofe  atmofpheres,  will  be and  confequently, 
the  polesy  or  centres  of  thofe  atmofpheres,  will  be 
nearer  to  each  other. 

But  a magnet  in  vacuo,  wnll  render  a needle 
magnetic,  without  lofing  any  of  its  own  power: 
confequently,  the  needle  acquires  no  additional 
principles;  and  its  acquired  magnetic  power  is 
produced,  by  its  naturally  furrounding  fluids,  be- 
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ing  fcparated,  and  becoming  atmofpherie,  one  at 
one  of  its  endsy  and  the  other  at  the  other;  and  the 
greater  the  Jurface  of  the  needle,  the  greater  muft  be 
the  quantity  of  thofe  fluids,  naturally  furrounding 
it;  and  therefore,  the  more  extenfive  will  be  the 
atmofpheresy  formed  by  thofe  fluids,  the  aether  and 
phlogifton,  when  excited  to  the  magnetic  arrange- 
ment; and  the  more  dijiant  rnufl;  be  their  poles. 

Whatever  can  deftroy  this  arrangement,  as  a 
fmart  ftroke,  an  eledric  fliock,  the  adion  of  fire, 
or  the  decompofition  of  the  iron,  immediately 
deprives  the  needle  of  its  magnetic  properties, 
which,  in  all  cafes  maybe  recovered,  by  the  touch 
of  a magnet;  except,  when  the  iron  is  decompo- 
fed;  in* which  cafe,  it  is  incapable  of  magnetic 
excitement,  unlefs  its  principles,  and  their  pro- 
portions be  reftored  asatfirlt;  without  which,  it 
cannot  give  that  excitement,  and  attradion  to  the 
furrounding  aether  and  phlogifton,  which  confti- 
tute  the  magnetic  power. 

The  reafon  why  a magnet  will  attrad  no  other 
fubftance  but  iron,  is  becaufe  no  other  body  com- 
^ pofed 
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pofed  of  different  prhiciplesy  or  of  the  fame  princi- 
ples in  different  proportions^  hath  fo  ftrong  a natu- 
ral attraction  to  both  tether  and  phlogifton,  as  iron 
hath ; therefore,  if  the  aetherial  pole  of  a magnet, 
be  brought  near  to  another  body,  although  fur- 
rounded  by  phlogifton,  it  will  not  attraCl  that  body, 
unlefs  it  attracts  its  phlogifton  fo  as  to  give  it  an 
excitement yfimilar  to  the  magnetic  ftate,  or  fo  jirong- 
Ijy  that  it  will  not  part  with  it ; in  which  cafe, 
the  ^therial  pole  of  the  magnet,  attrading  the 
phlogifton,  muft  draw  the  body  along  with  it  alfo; 
but  no  other  fubftance  can  be  attraCled  by  the 
magnet:  therefore,  no  other  body  (o powerfully  at- 
trabtive  to  furrounding  tether  and  phlogifon,  as  iron 
is ; and  confequently,  can  neither  be  attraded  by 
the  magnetic  atmofpheres,  nor  become  magne- 
tic. 

For  if  iron,  in  its  natural,  or  in  its  magnetic 
ftate,  gives  to  tether  or  phlogifton  a much  more  pow- 
erful excitement  than  other  bodies  6.0 y as  appears  from 
the  power  of  magnetic  attradion:  ’tis  evident, 
that  the  weaker  excitement  given  to  them,  by 
'Other  bodies y will  w/ enable  either  of  xhtvoy  in  that 
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llate,  of  flight  excitement,  and  weak  attra^lion  of 
union  to  its  oppoflte,  to  overcome  the  Jironger  at- 
tradlion  of  arrangement  in  this  ynagnetic  Jiate^  of 
great  excitement ; confequently,  the  magnetic  ar- 
rangementy  will  not  give  way  to  the  feeble  attradlion 
of  any  other  ftate  of  excitement,  around  any  other 
kind  of  matter  whatfoever,  having  lefs  attradlion 
to  tether  and  phlogiflon,  than  iron  hath. 

Having  now  examined  tether  and  phlogiftony  in 
fvoo  differeytt  ftates  of  excitement,  forming  atmofl- 
pheres  around  folid  bodies,  as  centres ; in  the Jim^ 
ftate  of  excitement,  producing  the  attraElion 
of  Gravity:  and  when  more  firongly  and  peculiarly 
excited  by  the  attradlion  of  iron,  producing  the 
attradlion  of  magnetijm^  it  next  follows,  to  confider 
the  third  ftate  of  their  excitement,  in  which,  they 
^re  capable  of  taking  an  atmofpberic  form,  around 
their  exciting  bodies,  producing  the  third  kind  of 
attraliiony  that  o{  elediricity : which  Will  form  the 
fubjedl  of  the  enfuing  Sedion, 
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SECTION  X, 


On  Electricity. 


Tj^  LECTRICITY  is  that  ftate,  or  property 
communicable  to  bodies,  by  which  they  at- 
trad:,or  repel  each  other,  according  tocircumftaii- 
ces ; independent  of  either  gravity  or  magnetifm. 
Every  appearance  therefore  of  attraction,  or  repul -r 
fion,  which  is  not  the  effect  of  either  gravitation 
or  magnetifm,  is  produced  by  Electricity.  But  as 
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bodies  by  means  of  eledtricityi  are  capable  of  adt- 
ing  upon  each  other,  at  a confiderable  diftance: 
'tis  certain,  that  all  the  phenomena  of  eledtrical 
attraction  or  repullionj  are  produced  by  fome  fub- 
tile  adlive  medium j extending  from  the  excited 
body,  to  the  body  adted  upon ; and  that  adtive 
medium,  is  univerfally  called  the  Ele^ric  fluid. 

If  glajs  be  excited  by  fridlion,  it  \Vill  acquire  an 
atmofphere  of  this  eledlric  fluid,  which  will  at- 
tradl  a light  ball  of  cork,  or  any  other  fubftance 
fufpended  by  a filk  thread,  at  a eonflderable  dif- 
tance ; and  drawing  it  to  itfelf,  will  communicate 
a fimilar  atmofphere  of  eledlric  fluid,  to  the  cork; 
in  confequence  of  which,  it  will  be  repelled; 
which  Ihews,  that  the  eledlric  atmofphere  of  the 
glafs,  hath  a general  attradtion  to  all  unexcited 
matter,  by  which  it  draws  it  to  the  excited  glafs : 
that  the  body,  by  that  attradlion  brought  to  the 
furface  of  the  glafs,  becomes  furrounded  by 
that  eledlric  atmofphere,  unites  to  a part  of  it, 
and  is  then  repelled ; and  confequently,  that  two 
bodies y poflelfed  of  the  fame  eledlric  fluid,  acquired 
from  the  excited  glafs,  will  repel  each  other. 
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If  a piece  of  fulphur  be  rubbed,  it  acquires  art 
atmofphere  of  eledlric  fluid,  which  in  like  man- 
ner, will  attradl  a cork  or  other  body,  and  then 
repel  it  j therefore,  the  ele£iric  fluid  excited  by 
means  of fulphur^  hath  an  attraction  to  all  unexci- 
ted bodies;  and  two  bodies  innoniidtd  by  it,  will 
repel  each  other. 

Two  balls  therefore,  furrounded  by  atmolphere^ 
of  eleClric  fluid,  excited  by  glafsy  will  repel  each 
other;  fo  will  two  balls  eleCtrified  by  means  of 
fulphur.  But  a ball  eledtrified  by  excited  glafsy 
will  attrabi  a ball  eleCtrified  by  means  of  excited 
fulphur s and  every  appearance  of  ekdtricity  will 
vanilh,  in  the  form  of  light,  accompanied  with  a 
fnapping  noife : confequently,  the  eleCtric  fluid 
produced  by  exciting  is  different  from  that 
produced  from  fulphur ; becaufe,  they  forcibly  at- 
trably  unite,  and  deflroy  each  other* s elebiric  proper- 
ties: therefore,  they  are  two  different  fluids  of  dif- 
ferent properties : each  capable  of  being  excited,, 
and  of  attracting,  and  furrounding  all  bodies  like 
atmofpheres:  in  which  ftate,  neither  of  them  can 
unite  with,  or  come  near  to  bodies  pofTcffed  of 
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fimilar  atmofpheres : bur,  atmofpheres  of  the  two' 
different  fluids,  will  attradl,  unite,  and  by  unL 
ting,  dejiroy  thofe  eledric  properties,  which  each 
had  when  feparately  excited.  It  appears  there- 
fore, that  their  attradlion  to  each  other,  is  great- 
er than  their  attraction  to  the  bodies  by  which 
they  are  excited,  or  round  which  they  take  an  at- 
mofpheric  form : that  they  poffefs  the  properties 
of  attraction  or  repulfion,  which  we  call  eleCtric, 
when  excited  fingly : but,  when  they  unite,  every 
eleCtric  property  ceafes,  they  feparate  from  their 
exciting  furfaces,  and  light  or  fire  is  produced, 
metallic  calces  may  be  revived  by  acquiring  phlo- 
gifton  from  them,  and  the  acid  principle  become 
pure  air,  by  their  fupplying  it  with  telher.  Thefe 
things  confidered,  and  their  attraction  to  matter, 
their  atmofpheric  arrangement,  the  inability  of 
fimilar  atmofpheres  to  coalefce,  and  the  attrac- 
tion and  union  of  the  two  different  kinds  of  at- 
mofpheres, being  fo  exaCtly  fimilar  to  the  two 
active  fluids,  aether  and  phlogifton,  leave  no  room 
to  doubt,  that  they  are  the  fame  principles^  render- 
ed active,  or  having  acquired  the  properties  which 
we  call  ele&riCy  by  a certain  mode  or  degree  of  ex- 
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citement.  For,  if  metals  contdAVL  phlogijlon^  arid 
pure  air  ather^  which  I think  I have  fufficiently 
proved,  then  the  union  of  the  two  electric  fluids 
producing  a fpark,  w'hich  is  compofed  of  both 
aether  and  phlogifton : and  that  elecflric  fpark  be- 
ing produced  by  the  union  of  the  two  oppofite 
cledlric  fluids,  which  in  their  feparate  eledlric 
ftates,  polTefTed  different  properties : one  of  them 
muji  have  been  atherialy  and  the  other  phlogijiic ; 
therefore,  pofitive  and  negative,  or  vitreous  and 
refinous  ele^ricit)\  are  no  other  than  <ether  and  phlo- 
gifion  feparately,  in  that  ftate  of  excitement  which 
we  call  eledtric. 

But,  glajs  be  excited  by  means  of  a rubber, 
the  eledlricity  of  the  glafs  will  be  oppofite  to  that 
of  the  rubber:  that  is,  the  one  will  poffefs  aether 
in  an  elcfric  ftate,  and  the  other  phlogifton. 

If  the  infide  of  ajar,  properly  coated,  be  connec- 
ted by  means  of  fuch  bodies,  as  readily  condudt  the 
elecftric  fluid,  with  the  excited  glafs,  and  the  out- 
fide  coating  of  the  jar,  be  connected  with  the  rub- 
ber, the  jar  w’ill  acquire  a quantity  of  the  fame 
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kind  of  elecTric  fluid  as  the  excited  glafs^  on  its 
infide  furface:  while  the  outfidey  will  become  eleflric 
by  the  contrary  fluid,  the  fame  as  the  rubber;  one 
fide  having  the  setherial  eledtricity,  and  the  other 
the  phlogiftic. 

If  a condudlor,  or  fubftance  of  any  kind,  be 
furrounded  by  an  atmofphere  of  either  asthcrial, 
or  phlogiftic  elediricity,  that  atmofphere  will  at- 
tradt  any  other  body,  which,  if  light  will  be  drawn 
to  it,  and  then  repelled ; and  it  will  have  equally 
the  fame  effe^ly  if  a piece  o^glajs  be  interpofedy  be- 
tween the  excited  body  and  the  body  attradled ; 
which  fully  proves,  that  cither  the  astherial,  or 
phlogiftic  elediricity,  readily  penetrates  glajsy  and 
lofes  none  of  its  eledtric  properties ; ftill  attradling, 
and  then  repelling  the  light  body,  the fame  as  when 
no  glajs  is  interpofed. 

Again,  if  the  infide  of  a coated  jar,  communi- 
cates with  an  exciting  body,  while  the  outfide  is 
injulatedy  or  not  connedted  by  condudting  fubftan- 
ces  with  the  rubber,  the  eledtric  fluid  produced 
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by  the  globe,  will  diffufe  itfelf  over  the  infidc  of 
the  jar,  but  will  not  mite  with  it,  fo  as  to  charge  it  j 
but  is  loofely  expanded  upon  the  furface  of  the 
coating,  forming  an  atmofphere  in  the  fame  loofe 
flate,  as  that  furrounding  the  conductor ; which 
Leeps  flying  off  from  the  furface,  or  fome  edge, 
point,  or  corner,  as  fafl:  as  it  is  generated  by  the 
globe;  the  form  in  which  it  efcapes,  is  that  of 
light,  accompanied  with  a hifling  noife,  and  phof- 
phoreal  fmelL 

But,  if  the  external  coating  of  the  jar,  be  con- 
nected by  conducters  to  the  rubber,  the  electric 
fluid  thrown  into  the  jar,  will  become  fixed,  ancj 
condenfed  there ; and  the  jar  will  be  charged;  while 
the  outfide  will  be  equally  charged,  with  the  contra^ 
ry  kind  of  electric  fluid.  Here  again,  the  action 
of  either  or  both  of  the  electric  fluids,  through  gla/s, 
is  evident ; for  by  their  attradlion  to  each  other, 
they  become  fixed  to  the  oppofite  furfaces  of  the 
glafs:  though  neither  of  them  could  fix  to  it,  when 
not  attracted  by  the  contrary  fluid,  on  the  other  fide  > 
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If  a communication  be  made,  by  means  of  con- 
dudlors,  between  the  two  oppofite  furfaces  of  the 
jar,  the  two  fluids  will  rufli  into  union,  with  vio- 
lence and  noife,  and  produce  fire  or  light ; by 
which,  both  the  fluids  lofe  their  eledlric  proper- 
ties. 

But  if  the  two  oppofite  eledlric  fluids,  have  a 
greater  attradlion  to  each  other,  than  to  the  furfa- 
ces on  which  they  are  excited,  and  each  of  them 
is  capable  of  readily  penetrating  glafs,  what  is  the 
reafon,  w'hy,  w'hen  excited,  one  on  cash  furface 
of  the  jar,  they  do  not  attraft  each  other  through 
the  glafs  and  unite;  in  the  fame  manner,  as  they 
w ould  through  an  equal,  or  much  greater  thick- 
nefs  of  metal  ? 

But  if,  as  is  certainly  the  cafe,  the  elecftric  <eihe- 
rial  fluid  be  on  one  fide  the  glafs,  and  the  eledlric 
phlogifiic  fluid  on  the  other  furface ; and  each  a6ls 
through  the  glafs,  fo  as  by  its  attradlion  to  the 
oppofite  fluid  on  the  other  fide,  to  become  fixed 
and  condenfed  on  its  refpedtive  furface:  the  rca- 
fon  why  they  do  not  rufli  into  union  through  the 
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glafs,  mufl:  be,  that  each  fluid  is  as  much  attracted 
by  Jome  other  matter,  with  which  it  is  combined, 
as  it  is  by  the  oppofite  fluid  on  the  other  fide  the  : 
glafs.  It  is  not  the  oppofite  furfaccs  of  the  glafs 
that  attracts  them,  becaufe,  they  wifl  leave  thofe  ' 
furfaces,  to  rufh  into  union;  it  mufl:  therefore,  be 
Jgme  fluid  of  fome  kind  or  other,  by  which  each  is 
attradled  fo  flrongly^  as  to  be  prevented  from  paffing 
through  the  glafs,  to  unite  with  its  oppofite. 

t • ■ i ' 

What  is  this  other  fluid  ? we  know  that 

when  either  a globe  of  glafs,  or  fulphur  is  excited, 
pr  when  either  the  eledlric  astherial,  or  phlogifiic 
fluid  is  copioufly  produced,  that  it  appears  lumi- 
nous y or  efcapes  in  the  form  oi light. 

But  light  we  know  will  communicate  phlogifton 
to  metallic  earth,  and  aether  to  the  acid  principle, 
and  is  therefore  compofpd  of  ather  phlogiflon ; 
confequently,  as  light  is  always  compofed.  of  the  ^ 

fame  principles,  the  light  produced  by  the  excited  : 
elecfiric  fluid,  when  efcaping  from  the  exciting  \ 
globe,  whether  the  fluid  be  of  the  negative,  or  I 
pofitiye  kind,,  fiiews,  that  each  of  the  tivo  oppofite 
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fie^ric  fluids t is  compofed  of  both  aether  and  phlogif-^ 
ton : and  confequently,  the  pofltive  or  negative  ftate; 
depends  upon  which  of  the  two  aftive  principles; 
is  excited  by  the  furface  of  the  globe,  and  which 
forms  the  external  ahnofphere. 

Sulphur  we  know,  contains  much  phlogiflon^ 
which  when  excited  by  a fufficient  degree  of  heat; 
readily  attraefts  the  aether  from  pure  air,  with 
which  it  will  unite  and  fly  off  in  the  form  of  fire 
dr  light;  we  may  therefore  naturally  fuppofe,  that 
when  fulphur  is  excited  gently  by  fridtion,  it  will  at- 
tract the  cether  excited  on  its  furface  by  that  fric- 
tion ; for  aether  as  wtH  as  phlogifton;  are  always, 
and  every  where  prefent,  in  fome  flate  or  other. 
But,  fince  the  phlogifton  of  the  fulphur,  cannot  in 
the  moderate  degree  of  heat  produced  by  this  fric- 
tion, from  its  chemical  union  with  the 

other  principles,  with  which  it  is  combined  to  form 
fulphur:  neither  can  it  enter  into  chemical  union  with 
the  furrounding  aether;  the  confequenceof  their  ex- 
citement therefore  will  be,  that  the  ather  will  be 
attradlcd  by  the  phlogiflic furface  of-the fulphur^  and 
afllime  an  excited  atmofpheric  form. 
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But  the  phlogijhn  which  was  naturally  prefcnf, 
and  united  to  that  asther,  becomes  equally  excited 
by  that  fridlion ; and  being  dijengaged  from  the 
aether  attradled  by  the  fulphur,  becomes  as  power- 
fully attra£led  by,  and  united  to  X,\\Q.Jurface  of  the 
rubber;  but  yet,  the  excited  aether  and  phlogifton, 
being  in  contadt,  ftrongly  attradt  each  other,  as  is 
natural  to  fuppofe,  from  their  ftrong  affinity;  and 
as  is  fufficiently  evident,  by  the  attradlion  fubfift- 
ing  between  the  globe  and  the  rubber.  But, 
when  by  the  rotation  of  the  globe,  or  progreffive 
motion  of  the  rubber,  their  excited  furfaces  muft 
feparate  from  each  other,  the  tether  excited  by  the 
globe,  not  being,  able  to  enter  into  chemical  union 
with  it,  will  attradl  along  with  it  fome  phlogifton, 
w hich  will  furround  it  in  an  aimofpheric  form ; and 
the  phlogifton,  forced  over  the  edge  of  the 

rubber,  will  take  along  with  it  an  atmofphere  of 
. tether,  and  retreat  to  the  back  of  it ; at  the  fame 
time,  the  other  parts  of  the  rubber,  deprived  by 
this  excitement  of  their  natural  quantity  of  aether 
and  phlogifton,  attradl  thofe  principles  from  the 
lurrounding  bodies,  to  v hich  they  are  connedled 
by  proper  condudlors ; for  if  the  rubber  cannot 

acquire 
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dcquire  phlogiflon  and  aether,  in  their  natural 
ftate  of  union  from  furrounding  bodies,  no  eledtric 
fluid  can  be  produced,  more  than  juft  that  quan^ 
tity  of  aether  and  phlogifton  will  aftbrd,  which 
naturally  furrounds  the  globe  and  the  rubber ; be- 
caufe,  the  principles  will  be  wanting,  which  be- 
come electric  by  being  excited  by  fridion. 

When  globe i or  ftick  of  fulphur  therefore,  is 
excited  by  fridion,  fo  as  to , attrad  cethery  that 
aether  will  attrad  an  atmofphere  oiphlogiftony  which 
will  exhibit  all  the  phenomena  of  negative  eleSirici- 
iy ; while  the  poflefled  of  excited 

wdth  an  external  atmoJphc)''e  of  athery  will  be  pofi^^ 
lively  eledried. 

But,  thefe  eledric  ftates,  of  the  excited  fulphur 
and  its  rubber,  are  diredly  oppofite  to  thefe  of 
glajs  and  the  rubber,  by  which  it  is  excited  : there- 
fore, glajs  by  excitement  attrads  phlogifiony  which 
being  equally  excited,  attrads  an  atmofphere  of 
aether  around  it ; acquiring  by  that  arrangement, 
the  properties  of  pofitive  eleclridty.  And  at  the 
fame  time,  the  ather  difengaged  from  its  union 

with 
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' with  the  phiogifton  attracted  by  the  glafe,  will 
become  excited  to  the  furface  of  the  rubbers  and 
when  by  the  motion  of  the  globe,  the  excited 
glafs  feparates  from  the  edge  of  the  rubber,  the 
excited  <eiher  of  the  rubber ^ will  attradt  around  it,- 
and  take  ’ along  with  it,-  the  feparated 

from  the  external  atmofphere  of  aether,  furround- 
ing the  phiogifton  attradted  by  the  furface  of  the 
globe,  and  flowing  over  the  edge/  will  recede  with 
it  to  the  back  of  the  rubber. 

The  whole  of  ^’/ed?r/c  excitement  then,  is  limply 
this,-  ather  and  phiogifton  in  a certain  natural  ftate 
of  union,' univerlally  exift;  when  thefe  are  exci- 
ted by  fridlion,  between  the  rubber  and  a globe  of 
glafs  for  inftance/  the  glafs  having  a greater  at- 
tradlion  to  phiogifton^  on  account  of  the  acidifying’  ' 
and  aethereal  principles  entering  into  its  compofi- 
tion,  than  to  aether,  by  this  excitement  attracts’ 
fome  of  it  to  its  furface  ,*  and  the  ather^  naturally 
combined  with  that  portion  of  phiogifton,  being 
equally  excited,  will  attradl  the  furface  of  the  rub- 
ber s when  thefe  excited  furfaces  part,-  thcpblogif- 
excited  by  the  will  attradb  an  atmofphere 
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pf  (ethcTy  from  the  remaining  part  of  the  compound 
.of  sether  and  pMogifton  naturally  liirrounding  the 
rubber:  and  the  phlogijiou  difengaged  from  that 
<etbery  will  be  attra^ed  in.  an  atmofpheric  form, 
around  the  excited  tether  of  the  rubber.  The  pro- 
grellive  rotation  of  the  globe,  carries  thefe  elebfric 
aimqfpberes  along  with  it,  by  its  attradlion  to  the 
pblogijhn  forming  the  internal  atmofphere ; and  the 
excited  atmofpheres  of  the  rubbery  at  the  fame  time, 
and  by  the  fame  motion,  are  forced  over  its  edge, 
and  retreat  to  its  back  parts.  The  other  parts  of 
the  rubber,  thus  deprived  of  their  natural  quanti- 
ty of  aether  and  phlogifton,  conftantly  attradl  it 
from  every  fubftance  around;  and  fo  long  as  it  is 
fuppiied  with  them,  from  the  furrounding  bodies, 
fo  long  will  the  motion  of  the  globe  and  rubber, 
by  their  mutual  fri6tion,  excite  thofe  principles, 
to  take  the  Hates  of  pqfitive  eleblricity  around  the 
gla/sy  and  negative  around  the  rubber. 

If  the  infide  oi  a coated  jar,  be  connected  by  a 
condudting  fubftance  to  the  excited  glafsy  and  its 
tiutfide  to  the  rubber y the  pblogijion  with  its  tciherial 
atmofphcr-c,  will  pafs  along  the  condueftor,  front 

the 
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globe  to  the  infide  coating  of  the  jar : and  the  <ether 
with  its  phlogijiic  atmofphere,  will  pafs  from  the 
rubber,  to  its  ouifide  coating;  the  internal phlogijlon 
on  the  infide  of  the  jar,  attradling  the  internal  at- 
mofphere oi.  (ether  on  the  outfidey  willT/A*  each  other 
to  their  refpedive  furfaces ; by  which  means,  the 
quantity  on  each  lide,  may  be  fo  accumulated,  as 
to  render  the  jar  charged.  In  that  Rate  ’tis  evi- 
dent, that  the  infide  of  the  jar,  contains  an  atmof- 
phere cAphlogifon  on  its  furjace,  furrounded  by  an  at- 
mofphere of  (ether  \ and  the  external  fu'rface,  hath 
an  atmofphere  of  iethery  furrounded  by  another  of 
phlogifon.  The  atmofphere  of  phlogifton  or  the  in- 
ternal furface  of  the  jar,  cannot  pafs  through  the 
glafs,  to  unite  with  the  (ethery  on  the  external  fur- 
face,  becaul'e,  it  is  equally  attradied  by  the  (ether 
Jiirrounding  if,  in  an  almojpheric  form,  in  the  iffide 
of  the  jar.  But,  if  a quantity  of  render- 

ed eledtric  by  an  atmofphere  of  aether,  pafles  into 
ajar,  it  will  not  fix  itfelf  to  the  inner  furface  of 
the  jar,  unlefs  it  meets  with  an  equal  quantity  of 
(ethery  rendered  eledlric  by  a phlogiftic  atmofphere, 
on  the  outfide  fide  of  the  jar;  but  if  aether  be  pre- 
fent,  by  its  attradtion  to  that  (ether  on  the  external 

furface^ 
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furface,  it  becomes  fixed  to  the  intenml  furface, 
and  may  be  accumulated  till  the  jar  be  charged, 
and  can  take  no  more,  ' 

‘ r 

* ' • 

If  now  a communication  be  made,  between  the 
two  oppofite  furfaces,  the  iwo  external  atmofpheres 
of  aether  and  phlogifton,  of  the  two  furfaces,  will 
firft  of  all  attrad:  each  other;  in  confequence  of 
which,  the  two  internal  atmofpheres  being  drawn 
from  their  refpedive  furfaces,  will  be  brought  in- 
to contact  alfo : when,  lojing  their  ele5lric  properties 
and  arrangement,  the  whole  will  unite  with  vio- 
lence ; fome  fire  or  light  being  produced,  by  the 
new  7nQde  of  unmi  of  the  tzvo  principles. 

That  each  (late  of  eledricity,  is  compofed  of 
the  two  adive  principles,  aether  and  phlogifton, 
in  one,  the  atherh^ing  excited  to  take  an  atmojphere 
oipbloglfion^  and  in  the  other,  phlogifionhQ\ng&xc\tQ.dL 
to  take  an  atmojphere  of  tetheVy  on  which  different 
modes  of  arrangement,  the  different  properties  of 
negative,  and  pofitive  eledricity  depend,  is  there- 
fore fufficiently  evident,  and  further  proved  by 
the  follow'ing  fads, 

C c 
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If  a large  ball  of  metal,  be  poftthely  eledrificd, 
and  a Jmall  cork  ball  be  brought  near  it,  the  cork 
will  be  attra&ed  and  then  repelled;  but  if  the  poji- 
tive  ele^lric  almqfpherey  be  one  fmple  fluid,  why  is 
the  ball  repelled  after  being  attradfed  ? — for,  when 
iron  is  attradled  by  either  phlogifton,  or  aether, 
rendered  magnetic,  by  their  Jimple  excitement 
round  the  poles  of  a needle,  it  is  not  again  repel- 
led ; but  the  cork  is  repelled  after  being  attradled: 
therefore,  the  electric  atmojphere^  is  mi  Jimpie^  nor 
compofed  of  one  homogeneous  fluid.  'The  reafon  of 
its  repulfion  after  being  attradled,  is  therefore  this, 
the  cork  is  attracted  by  the  external  atmofpherc 
oi  tether,  by  which  k is  drawn  to  the  internal 
mofphere  oi phlogiflon,  immediately  furrounding 
the  metal  ball ; that  internal  atmofphcre,  is  commi- 
nicable  from  one  fubflance,  to  another:  but  the 
external  atmofphere  is  not,  unlefs  the  intei'nal  at- 

«.  a 

mol'phere,  firji  Jeparates^  As  fobii  therefore,  as 
the  cork  comes  into  contadf  with  this  internal  phlo- 
gijik  atmofphere,  it  becomes  furrounded  by  it, 
and  in  Coiifequence  oi  that,  is  again  attradied  by 
the'aether,  which  gives  it  zti\fxtemal  atmofphere 
around  it;  and  having  then  no  longer  an  attrac- 

j tion 
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tion  for  the  jecherial  atmofphere  in  which  it  floats, 
by  its  levity  it  is  pufhed  to  the  Jurface  of  that  cethe- 
pal  atmofphere,  furrounding  the  heavier  and 
greater  body. 

But,  if  the  ball  of  metal  be  large,  and  ftrongly 
excited,  by  being  furrounded  by  a great  quantity, 
or  extent  of  eledlric  atmofphere,  and  the  cork  ball 
be  fiKall,  if  it  be  forcibly  puflied  into  the  internal 
phlogific  atmofphere,  and  completely  covered  by 
it,  it  will  remain  there,  firmly  united  to  the  ball 
of  metal,  and  may  be  moved  around  it,  without 
feparating  from  it ; but  if  it  be  raifed  out  of  that 
pblogific  atmofphere,  part  of  which  W'ill  adhere  to 
it,  fo  foon  as  it  comes  into  contad  with  the  fur- 
rounding iCther^  it  w’ill  attract  it,  and  be  attra(5led 
by  it;  in  confcquence  ot  which,  it  will  acquire  an 
atherial  atmofphere  alfo,  and  be  puJIjed  to  theyi^r- 
face;  fo  that  its  external  atmofphere,  will  only 
touch  the  utmoft  verge,  of  the  external  aetherial 
atmofphere  of  the  ball  of  metal. 

Again,  if  a ball  poflitively  elc(5lrified,  be  brought 
near  another  negatively  fo,  their  external  atmo- 
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fphcres  will  attrad;  each  other,  at  a confiderable 
diftance.  If  they  be  permitted  to  approach,  con- 
fiderably  nearer  than  where  they  begin  to  attrad,  j| 
they  ftill  may  be  drawn  afunder,  and  wdll  be  found  I 
to  polTefs  the  fame  degree  of  eledricity  as  before ; i 
but  if  they  be  fuffered  to  approach  Jo  neary  that  ] 
the  two  internal  atmofpheres  come  into  contact y they  ! 
immediately  rufh  violently  into  union  with  each  i 
other,  and  with  their  external  atmofpheres ; and 
every  appearance  of  eledricity  fuddenly  vanifhes, 
with  the  peculiar  arrangement  of  the  principles, 
upon  which  it  depended,  and  by  which  it  was 
produced ; and  the  tw^o  adive  fluids,  the  aether 
and  phlogifton,  return  to  their  natural  Jate  \ Q.yi- 
that  part  of  them,  which  by  the  violence  of 
their  union,  took  the  form  of  light  or  jirey  accord- 
ing to  the  force,  and  mode  of  combination,  with 
which  they  united  together. 

Another  experiment  may  be  brought,  to  prove 
the  fame,  which  is,  that  if  a conduding  body, 
communicating  with  the  earth,  or  not  infula- 
ted,  be  brought  within  the  cle5iric  atmojphere  of  any 
excited  body,  it  will  acquire  an  ele5lric  atmofphere 
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the  contrary  kind : and  the  nearer  it  approaches  the 
excited  body,  the  more  will  it  become  pofleffed  of 
the  oppofite  kind  of  eledlricity ; "till  at  length, 
'being  brought  fufficiently  near  to  each  other,  the 
two  oppofite  atmofpheres  will  unite,  and  forming 
a luminous  fpark,  their  eledlric  Hates,  and  all  the 
properties  depending  thereon,  will  be  deftroyed,  and 
each  body  left  equally  devoid  of  eledlric  excite- 

t 

ment  of  either  kind.  Suppofe  the  excited  body 
be  politively  eledlrified,  it  will  then  have  attradicd 
to  its  furface,  an  atmofphere  of  phlogifion^  fur- 
rounded  by  another  of  aether:  this  external  tetberi- 
^/atmofphere,  acting  upon ^ the  condudtor,  fur- 
rounded  by  its  natural  quantity  of  aether  and  phlo- 
gifton,  in  their  common  Hate,  will  attradf  the  phlo- 
gifton ; in  confequence  of  which,  the  atheVy  natu- 
rally combined  with  that  phlogifton,  will  become 
exciledy  and  adhere  to  the  Jurfacc  of  the  ‘condu^loTy 
like  an  atmofphere;  and  at  the  fame  time.  Hill 
retain  an  attradl  ion  to  that  phlogidony  w'hich  will 
now  furround  it  like  an  atmofphere.  The  two  ex- 
ternal atmojpheresy  continuing  to  attradl  each  other, 
cannot  umtt  perfedllyy  becaufe  they  are  each  Hill  re- 
tained, by  the  attraction  of  the  internal  atmo- 
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fphcres,  adhering  to  the  oppofite  bodies:  the  nearn 
the  aetherial  atmolphere  approaches  the  condud:- 
or,  the  more  powerfully  will  it  attract  phlogifton 
from  it:  and  greater  mull  be  the  quantity  of 
aether,  difplaced  from  its  intimate  natural  union 
with  that  phlogifion^  and  excited  to  attrad:  the  fur- 
face  of  the  condudior. 

The  external  tetherlal  atmofphcre  therefore,  of 
the  eledrifiedbody,  will  keep  attrading  the  phlo- 
gifton  of  the  condudor;  and  that  phlogifton  will 
keep  depofiting  its  naturally  combined  tether  on  the 
furfaceoi  the  conductor ^ where  it  will  become  excited, 
and  attrad  that  phlogifton  as  an  atmofphere : till  the 
two  bodies  approach  fo  near  to  each  other,  that  the 
internal  phlogiftic  atmofphere,  of  the  eledlrified  body, 
can  touch  the  internal  atmofphere  o^  tether,  acquired 
by  the  condtidior;  when,  they  will  rapidly  rufh  into 
union  with  each  other,  and  with  their  external  at- 
molpheres,  mutually ; in  confequence  of  which, 
li^t  and^r?,  will  be  produced,  with  a noife  and 
'fhock  ; and  every  appearance  of  eledlricity  of  either 
kind,  in  either  body,  will  at  the  fame  inftant  dif- 
appear. 


The 
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The  phenomena  therefore  of  ele^ricity,  arc  pro- 
duced by  the  two  a£iive  fluids^  Miher  and  FhlogiJ-^ 
ton : when  by  fid&iofi^  they  become  excited  to  at- 
trad;  the  furfaces  of  certain  bodies.  Thofe  fubftan- 
ces  which  have  naturally  a greater  attraction  to 
^thery  than  to  phlogifton,  fuch  are  for  inftance, 
amber  and  fulphur,  wt^n  rubbed,  attra^  and  ex-~ 
cite  that  <eibery  which  then  takes  an  atmofpheric 
form  upon  that  furface ; and  the  phlogifton  natu- 
rally combined  with  it,  by  this  Teparation  and 
friction,  becomes  equally  excited,  on  the  furface 
of  the 'rubber;  and  the  globe,  and  rubber,  by 
means  of  thofe  atmofpheres,  attraCt  each  other. 

But,  when  the  two  excited  furfaces  part,  the 
i^ber  will  not  quit  the  furface  of  the  globe  of  ful- 
phur: neither  will  the  phlogifton  quit  the  rubber: 
but  the  aether  not  being  capable  of  entering  into  a 
clofe,  or  chemical  union  with  the  fulphur,  al- 
though ftrongly  excited  to  it,  and  in  a ftate  of 
great  a<ftivity,  feizes  that pUdogiJiony  which  in  the  com- 
mon, or  natural  ftate,  is  fopplied  by  the  rubber : and 
the  globe  becomes  ele^Iru;  having  an  atmofphere 
of  tether  attraded  to  its  Surface,  and  that  aether  be- 
ing 
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ing  furrounded  by  an  external  atmofphere  of  pblo^ 
gifion.  But,  at  the  fame  time  that  the  ftrongly 
excited  aiherial  atmofphere  of  the  globe,  when  it 
parts  from  the  rubber,  feizes  the  neighbouring 
phlogijion  ; the  equally  excited  phlogijlon  on  the /^r- 
' face  of  the  rubber,  feizes  the  aether  Jeparated  from 
iha:t  phlogifton ; with  which  it  invelopes  itfelf  like 
an  atmofphere,  as  it  flows  over  the  edge  of  the 
rubber.  ' , 

The  oppofite  takes  place  with  refped  to  the 

\ 

globe  and  rubber,  when  glafs  is  employed. 

Clafs  from  its  chemical  nature  and  compofition, 
hath  a greater  attradlion  for  phlogiflon,  than  to 
aether;  when  excited  therefore  by  friCtion,  it  W'ill 
attradt  the  excited  phlogijion  to  its  Jurface ; which 
not  being  capable  of  chemically  combining  with 
the  glafs,  although  ftrongly  excited,  will  feize  up- 
on ather  fufficient  to  furround  it.  And  the  other 
oppofite  principles,  difengaged  in  thefe  cafes,  will 
become  equally  excited  to  the  rubber;  the  aether 
by  means  of  the  exciting  glafs,  deprived  of  its 
phlogiflon,  will  flrongly  attradl  the  rubber,  and 

that 
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that  excited  aether,  when  forced  to  feparate  from 
the  phlogifton,  excited  by,  and  attradled  to  the 
globe,  will  alTume  an  ^’A'/m/iz/atmofpherej  compo- 
fed  of  the  phlogiJio7iy  feparated  from  the  aether 
forming  the  external  atmofphere  of  the  glafs. 

It  appears  therefore,  that  as  the  magnetic  poles, 
refemble  the  earthy  and  acidifying  principles,  as 
hdn^folid  centres  of  matter,  fiirrounded  by  atmof- 
pheres  of  ather  or  phlogijion : each  mutually  attrad:-* 
ing  the  other ; fo,  two  balls  pofitively  and  nega- 
tively eledrified’,  will  greatly  refemble  the 
fame  t’lvo  fixed  principlesy  when  in  the  Rates  of  evU 
detit  alkalinity  or  acidity.  For  the  earthy  principle 
never  manifefts  its  alkaline  properties,  but  when 
furrounded  by  more  or  lefs  phlogifion;  neither  does 
the  acidifying  principle  appear  evidently  acidy  but 
when  it  is  furrounded  with  fome  aether  j if  that  at- 
mofphere of  aether  be  Jmally  it  will  be  fo  much  the 
more  excitedy  and  that  excitement  produces  the  fen- 
fation  and  phenomena  of  acidity;  but  if  it  be  very 
great y or  widely  extended,  it  will  be  fo  exci- 
ted, as  to  fhew  710  evident  acidity,  as  when  in  the 
Rate  of  pure  air. 

D d 
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A particle  of  the  earthy  principle  is  a particle 
oi fixed  matter,  aduated  by  being  united  to,  and 
furrounded  by  the  atherial  principle;  and  when 
that  is  furrounded  by  an  external  atmojphere  oiphlo- 
glfio7ii  it  becomes  evidently  ^alkaline:  but  if  fur- 
rounded by  fo  large  a quantity  of  phlogifton  as  to 
become  in  an  aeriform  date,  its  alkaline  proper- 
ties are  not  fenfibly evident,  as  in  inflammable  air; 
in  which  date,  it  refembles  a body  eleblrified  by 
means  of  Julphm\  or  of  any  phlogidic  elediric  ; as 
being  a folid  body,  having  an  internal  atmofphcre 
of  eether^  furrounded  by  an  external  atmofphere  of 
phlogifion. 


.1 


In  like  manner,  a particle  of  the  acidifying 
principle,  is  a fixed  particle  of  matter,  aduated  by  . 
phlogifiony  which  phlogidon  by  being  furrounded  ■ 
by  an  external  atmofphere  of  athery  forms  a parti- 
cle evidently  acid : in  which  date,  this  acidifying 
particle  is  fimilar  to  a particle  of  matter,  eledirified 
by  excited  the  folid  centre  attrading  phlo- 
gidon, and  that  phlogidon  taking  around  it  an  ^ 
atmofphere  of  aether.  i 


The 
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The  chief  difference  between  the  two  folid 
principles,  when  in  that  date  in  which  they  arc 
aeriform  or  furrounded  with  complete  external  at- 
mofpheres,  and  two  bodies  furrounded  by  the  two 
oppofite  Rates  of  electricity,  is,  that  the  acidify- 
ing and  earthy  particles,  can  only  be  deprived  of 
their  external  atmofpheres  by  uniting,  becaufe 
their  internal  atmofpheres  being  immediately  uni- 
ted to  their  refpeClive  fixed  particles,  can  never 
more  be  feparated,  as  being  excited  by  thofe  fixed 
particles,  to  attraCl  with  the  they  arc 

capable  of  exerting. 

Bur,  any  body  will  part  with  both  its  internal 
and  external  electric  atmofpheres,  when  thofe  at- 
mofpheres can  meet  with  atmofpheres  of  the  con- 
trary fluids,  in  a fimilar  Rate  of  excitement:  in 
which  cafe,  each  fluid  meeting  with  its  oppoRte, 
to  which  it  hath  a Rrong  attraction,  will  unite, 
and  by  that  union,  the  am^angement  of  both  kinds 
will  be  deRroyed,  and  with  it  every  appearance  of 
ele^Jriciiyy  as  being  a property  arifing  from  that 
arrangement;  therefore,  thefe  excited  atmofpheres 

of 
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of  the  two  different  kinds,  mutually  fatisfying 
each  other,  will  deftroy  the  attradlion  by  which 
they  were  held  to  their  refpedlive  furfaces;  becaufc 
they  were  not  chemically ^ or  intimately  umtedi  to  thofe 
furfaces,  but  only  jlightly  and  /imply  attradled  by 
being  in  contact. 

iEther  or  phlogifton  have  therefore,  only  a 
flight  attraction  to  the  furfaces  of  eleClric  fubftan- 

I f 

ces : and  when  excited  by  friClion,  neither  of  them 
can  fufficiently  attraCt  the  eleClric  furface  fo  as  to 
flx  itfelf,  or  acquire  the  eledlric  Hate,  unlefs  it  can 
meet  with  the  oppofite  principle  to  attra&  around  it ; 
by  which,  and  the  attraction  of  the  eleCtric  furface 
together,  its  excited  attraction  will  be  fufficiently 
fatisfied,  fo  as  to  enable  it  to  affume,  and  preferve 
that  atmofpheric  form,  upon  wliich  its  cle^ric  pro- 
perties depend. 

The  eleHric  ftates  of  aether  and  phlogifton,  are 
therefore  very  different  from  thofe  ftates,  in  which, 
by  the  powerful  attraction  between  them  and  iron, 
they  affume  the  magnetic  arrangement.  For  by 
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iron,  they  arc  fo  equally  and  powerfully  attraded 
and  excited,  that  either  of  them  is  capable  of  form- 
ing an  atmofphere  around  it,  which  by  its 
powerful  excitement,  will  ftrongly  attradt  the  op- 
polite  principle,  and  with  it  the  excited  pole,  or 
iron,  which  it  furrounds  and  attrads ; and  when 
the  two  oppolite  poles,  or  one  of  thofe  poles  and 
iron  are  in  contad,  they  will  remain  ftrongly  uni- 
icd. 

But,  when  a body  is  attraded  by  an  eJeclric  at- 
mofphere, it  is  drawn  towards  the  excited  body, 
till  it  touches  the  internal  atmofphere,  by  which  it 
becomes  furrounded,  and  by  that  means  acquires 
an  attradion  to  a part  of  the  external  atmofphere 
alfo : which  having  acquired,  it  becomes  equally 
elcdrified,  as  the  excited  body,  and  is  no  longer 
attraded,  but  recedes  to  the  furface  of  the  exter- 
nal atmofphere  of  the  firft  body.  ^ 

They  differ  in  this  too,  that  two  fluids  forming 
one  kind  of  cledric  atmofpheres,  have  a greater 
attradion  to  the  /wo  oppofitc  fluids^  in  a fimilar  but 

contrary 
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contrary  atmofpheric  Rate  of  arrangement,  than 
they  have  for  the  Jurfaces  to  which  they  are  at- 
tracTed ; in  confequence  of  which,  they  will  leave 
thofe  furfaces  to  unite  with  each  othet.  But  w hen 
in  the  magnetic  ftate  of  excitement  round  iron, 

' they  have  a greater  affinity  to  that  irony  than  to 
each  other ; in  confequence  of  which,  they  will 
not,  quit  the  iron,  to  unite,  fo  as  to  deftroy  their 
magnetic  excitement. 

But  they  refemble  each  other  in  this  refpedt, 
that  when  one  fluid  is  peculiarly  exciited  to  magne- 
tic arrangement,'  around  one  pole  of  a needle,  the 
ether  fluid  alTumes  a fimilar  ftate  around  the  con- 
trary pole : in  the  fame  manner,  as  when  one  of 
them  is  peculiarly  excited  to  take  the'  ele5iric  ffate 
around  the  globe,  the  other  becomes  equally  exci- 
ted and  attradled  by  the  rubber. 

All  bodies  are  naturally  furrounded  by  asther 
and  phlogifton  in  their  common  flate  of  combina- 
tion, in  which  ftate  either  of  them  is  capable  of 
being  attradled  by  its  oppofite,  in  the  eledric  ftate 
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of  excitement;  confequently,  an  ele(5Irified  body, 

will  attracl  another  body  of  any  kind;  which 

fhews,  that  the  degree  of  excitement  in  the  common 

Rate,  is  not  much  different  from  that  in  the  elediric 

Rate;  and. that  the  chief  differences^  that  in  the 

common  ftate,  the  two  fluids  are  uniformly  mixed^ 

but,  in  the  eleSiric  ftate,  they  are  feparated  fo  as  to 

become  atmofpheriCy  each  to  the  other.  For  neither 

the  aether  nor  phlogifton  naturally  combined,  and 

attracting  all  bodies,  will  feparate,  or  enter  into 

new  combinations,  unlefs  the  other  can  afllime  a 

fimilar  ftate  of  excitement.  But  the  phlogiflon 

/ 

furrounding  any  other  body  than  iron,  will  not  have 
any  attraflion  to  the  atherial  magnetic  atmofphere 
of  a needle,  becaufe  the  magnetic  attradtion  of  ar- 
rangement, is  too  great  to  be  affedted  by  the  weak- 
er attradlion  of  union^  of  the  oppofite  fluid  in  the 
common  ftate ; but  if  it  could  be  attracted  by  the 
magnetic  aetherial  atmofphere,  the  €ether  with  which 
it  is  combined,  w'ould  not  be  fo  ftrongly  attradl- 
cd  by  that  body^  as  to  enable  it  to  take  the  Ample 
form  and  force  of  attradlion,  necelfary,  to  give  it 
a magnetic  arrangement ; for  if  the  body  did  not 
attradl  the  atber  furrounding  it,  fo  forcibly  as  the 

tetherial 
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aethcrial  magnetic  atmofphere  did  the  phlogijioii, 
they  would  not  feparate  and  form  magnetic  at- 
mofpheres ; therefore,  which  ever  were  attradied, 
the  other  w^ould  go  along  it : confequently,  no 
fubftancebut/Vw/,  in  an  unexcited  ftate,  attradlsthe 
naturally  furrounding  asther  and  phlogifton,  with 
fo  much  force  as  to  enable  them  to  be  attracled 
and  drawn  towards  the  magnet,  by  means  of  their 
attraction  to  it : and  therefore,  no  fubflance  but 
iron  can  attraCl  an  atmofphere  of  either  aether  or 
phlogifton,  with  fuch  force  as  to  render  it  mag- 
netic. 

That  no  fubftance  but  iron  can  become  mag- 
netic, or  be  attracted  by  a magnet,  is  therefore 
evident  from  this,  that  when  either  phlogifton  or 
aether  is  excited,  every  particle  hath  its  attraction 
of  arrangement  to  fimilar  particles,  and  its  at- 
traction of  combination  to  the  particles  of  the 
other  kind,  in  a degree  proportionate  to  that  ex- 
citement: if  therefore  two  particles  of  <ether  be 
excited,  fo  as  to  attraCt  each  other,  wnth  the  force 
of  I,  each  contiguous  particle  muft  have  nearly 
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the  fame  force ; therefore,  their  mutual  attradlion 
of  arrangement,  will  be  with  the  force  of  2,  and 
their  attradhion  of  combination  to  phlogifton  will 
be  in  the  fame  proportion ; but  if  two  particles  of 
phlogifion  be  each  excited  to  attradl  the  other,  with 
the  force  of  2,  they  will  unite  together  with  the 
force  of  4,  and  their  attradlion  to  tether  will  bear 
the  fame  proportion. 

A particle  of  this  phlogifton  therefore,  wEofe 
excitement  is  equal  to  2,  being  brought  into  con- 
tadt  with  one  of  thofe  particles  of  tether^  whofe  ex- 
citement was  as  I,  they  will  attradl  each  other  into 
union  with  the  force  of  3 ; but  two  of  thofe 
particles  of  phlogijion  attradl  each  other  to  arrange- 
ment, with  the  force  of  4 : confequently,  thofe 
phlogiftic  particles  will  not  feparate  from  their 
arrangement,  to  combine  with  the  aether;  bc- 
caufe,  the  mutual  attradlion  of  arrangement,  in  that 
ftate  of  great  excitement,  is  more  powerful,  than  the 
attra&ion  of  combination  with  the  rether,  Jlightly  ex- 
cited. 
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The  particles  of  aether  or  phlogifton  therefore, 
when  they  form  magnetic  atmofpheres  around 
iron,  Jtrongly  excited,  and  jlrongly  attradl  each 
other  to  arrangement:  but  when  they  form  elec- 
tric atmofpheres,  around  bodies,  they  are  but 
gently  excited,  and  weakly  attradt  each  other ; and 
confequently,  their  attraction  of  combifiation, 
with  the  oppofite  kind  of  particles,  muft  be  pro- 
portionately weak  ; ’tis  evident  therefore,  that 
they  will  attradt  the  oppofite  kind  of  particles, 
ftrongly  excited  by  the  magnetic  arrangement, 
with  lefs force  than  thofe particles  attradt  each  other; 
conlequently,  the  magnetic  particles  will  fuffer  no 
derangement ^ and  the  magnetic  and  eledtric  atmof- 
pheres, though  formed  of  the  two  different  prin- 
ciples, being  fo  differently  excited^  and  attradting 
with  fuch  different  degrees  of  force ^ will  never  de^ 
rangCy  or  unite  with  each  other. 

An  aetherial  magnetic  atmofphere  will  there- 
fore, not  be  fenfibly  attradted  by  a phlogiftic  elec- 
tric atmofphere  in  a much  lefs  excited  ftate,  be- 
caufe  the  magnetic  attraction  of  arrangement  be- 
tween the  particles  of  sether,  is  much  greater  than^ 
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jind  will  not  give  place  to  the  weaker  attraflion 
of  union,  exerted  by  the  flightly  excited  eledlric 
atmofphere  of  phlogifton  ; therefore  there  can  be 
no  approximation  of  their  refpedlive  centres : be- 
caufe  not  being  equally  excited  and  adive,  they 
cannot  deftroy  each  others  arrangement,  and  form 
lines  of  attrading  particles,  drawing  one  centre  to 
the  other. 

For  the  fame  reafon*  that  combination  of  aether 
and  phlogifton,  furrounding  all  bodies,  and  pro^ 
ducing  univerfal  attra^lioriy  or  gfavitatioriy  being  a 
ftill  gentler  degree  of  excitement,  cannot  derange 
or  be  deranged  by  thofe  fluids,  when  in  different 
ftates  of  excitement  they  acquire  different  degrees 
of  attradion,  and  conftitute  eledric  or  magnetic 
atmofpheres:  becaufe,  the  gentle  attradion  of 
that  arrangement,  producing  univerfal  attradion* 
can  never  dejiroy  the  Jlronger  force  with  which  thofe 
particles  attrad  each  other,  when  they  are  excited 
to  take  the  other  modes  of  arrangement. 
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But  whether  thefe  a^live  principles  are  Jo  excite  J 
as  to  produce  the  attradlion  of  gravity,  eledfrici- 
ty,  or  magnetirm,  they  always  in  the  fame  Jiate^ 
have  the  fame  degree  of  excitement;  fo  that  in  any 
one  of  thefe  three  general  Hates  of  attradlion,  they 
always  have  a power  of  acting  upon  each  other; 
but  not  in  any  two  different  Hates ; and  the  differ- 
ence of  force  with  which  they  attradl  in  the  fame 
Hate  of  excitement,  is  always  produced  by  the 
difference  of  the  quantity,  or  number  of  particles  ex- 
cited. 

.The  other  two  Hates  of  excitement,  refemblc 
that  producing  general  attradlion  in  this  refpedt, 
that  when  an  atmofphere  of  either  the  eledlric  or 
magnetic  excitement,  approaches  an  atmofphere  of 
the  other  adive  principle,  in  a fimilar  Hate  of  ex- 
citement, they  attrad  and  deHroy  each  others 
culiar  atmofpheric  arrangement,  and  form  lines  of  the 
two  different  kinds  of  particles,  parallel,  contiguous, 
and  progreflively  uniting  to  each  other;  and  confe- 
quently,  attrading  and  drawing  into  coniaEl,  the 
bodies  to  which  they  extend ; exadly  in  the  fame 
manner,  as  when  in  that  Hate  producing  univerfal 
gravitation  or  attradion. 


Having 


ON  ELECTRICITY. 


213 


Having;  now  taken  a view  of  the  two  adlive 
principles,  in  their  different  ftates  of  excitement, 
when  combined  with,  or  attracted  to  fixed  parti- 
cles of  matter,  or  bodies  containing  and  compo- 
fed  with  folid  matter  : I fhall  next  examine  them, 
in  their  Rates  of  comhination,  mconne&ed  with  folid 
bodies  ; or  not  depending  upon  any  union  with,  or 
excitement /mw /^m,*  which  will  be  the  fubjedl 
of  the  two  following  Sedlions. 


SEC- 
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SECTION  XI. 


On  Firc» 


I R E is  that  fubtile  fluid,  which  is  capable 
^ of  penetrating  and  expanding  all  bodies ; and 
is  known  likewife  by  the  fenfation  of  beat  which 
it  produces,  by  its  adion  upon  the  body. 

A body  therefore  is  heated,  or  hot,  in  propor- 
tion to  the  quantity  of  this  fluid  contained  in  its 
interftices,  or  flowing  from  its  furface,  to  reftore 
its  equilibrium,  by  palling  into  bodies  or  fpaces, 
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containing  a lefs  quantity,  than  the  heated  body. 

That  fire  is  a fubtile  fluid  adually  exifting,  and 
by  its  adlion  or  motion,  produces  heat,  or  that 
ftate  of  bodies  which  we  call  heated,  is  too  evi- 
dent to  need  infilling  upon ; for  if  it  were  not,  an 
adlive  fluid,  like  all  other  fluids  endeavouring  to 
reftore  or  keep  itfelf  in  an  equilibrium,  how  is 
it  poffible  that  a heated  body,  fufpended  in  vacuo, 
fhould  communicate  a part  of  its  heat,  to  a colder 
body  at  a confiderable  diflance  from  it?  if  heat 
were  no  other  than  a violent  motion  of  the  parti- 
cles of  which  bodies  are  compofed,  the  fufpended 
heated  body,  could  not  communicate  motion,  or 
heat  to  another  body  not  in  contadl,  when  there 
is  nothing  but  a void  between  them  j or  if  it  could, 
it  muft  be  by  means  of  the  fubftance  by  which  it 
is  fufpended : and  in  that  cafe,  the  upper  part  of 
the  exhaufted  receiver  to  which  the  fufpending 
fubftance  is  faftened,  would  be  hoty  fooner  than 
that  part  of  the  receiver  oppofite  to  the  heated  bo- 
dy; but  it  is  not  fo,  the  heated  body  communicates 
its  heat  to  any  other  near  body,  not  in  contaeft, 
vacuum:  therefore,' the  heated  body  com- 
municates 
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municates  fomething  flowing  from  its  furface,  to  the 
colder  body ; that  fomthing  by  its  aeflion  produces  the 
fenfation  which  we  call  heat^  or  communicates  to 
bodies,  thofe  properties  by  which  we  know  them 
to  be  heated;  and  that  fomething  is  fre^  whofe  exift- 
CHce  is  known  by  its  action  and  effects ; its  action 

I 

W'e  call  heat;  and  its  affects  are  thofe  which  muft 
arife,  when  the  component  principles  of  bodies 
are  Jeparated  by  the  interpofition  of fire;  confequent- 
ly,  its  effedts  upon  different  fubftances  muft  be 
different : and  the  greater  the  proportion  of  the 
' two  aftiwe  principles,  entering  into  the  compo- 
fitioii  of  bodies,  the  more  evident  will  be  thofe  ef- 
fedrs. 

A metal  confifts  of  particles  of  the  earthy  prin- 
ciple, attraefted  to  each  other  by  a fmall  propor- 
tion of  phlogifton,  interpofed  between  thofe  ear- 
thy particles.  If  a number  of  igneous  particles  in- 
finuate  thcmfelves  between  thofe  particles,  they 
will  caufe  them  to  recede  a little  from  each  other, 
and  the  confolidating  or  attradive  power  of  the 
conneding  phlogifion  will  be  weakened^  as  that  dif- 
tance  between  the  earthy  particles  increafes.  If 

the 
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the  quantity  of  intervening  fire  be  confiderable, 
the  attradive  power  of  the  phlogifton  will  be  fo 
weakened,  that  the  earthy  particles  will  be  capa- 
ble of  being  eafily  moved  among  each  other,  fo  as 
to  be  in  a Rate  of  fluidity ; and  if  the  quantity  of 
heat  bey?///  augment ed^  by  infinuating  itfelf  between 
every  line  of  adive  particles,  furrounding  the 
fixed  central  particles  of  matter,  and  between 
every  particle  forming  thofe  lines,  they  will  be  fo 
far  removed  from  their  centres,  and  their  aitraciion 
to  x}aQ.m.^oweakenedy  thsit both  t\\(tcetherialatmofpheres 
immediately  furrounding  the  fixed  particles, 
forming  the  earthy  principle,  and  the  conne6ting 
phlogiflony  will  be  fo  far  dilated,  by  the  fire  inter-  ^ 
pofed  between  every  particle,  that  they  will  recede 
to  fo  great  a diflancey  as  to  become  volatilized,  and 
efcape  in  the  form  of  vapour.  But  fo  foon  as  the 
igneous  particles  feparating  and  diflending  them, 
are  removed,  by  palling  off  into  furrounding  bo- 
dies, lefs  heated : thofe  expanded  atmofpheres  will 
gradually  contrary  and  become  fluidy  or  foltd  in 
progreflion,  as  the  particles  of  lire  efcape  from 
the  interfticcs,  betwixt  the  atmofpheric  lines  which 

F f thofe 
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thofe  adive  fluids  form  around  thofe  fixed  parti- 
cles, 

0 

Fire  therefore  is  a fluid,  orcompofed  offubtile* 
particles,  and  its  aBion  partly  mechanical^  weaken- 
ing the  attradion  between  the  component  princi- 
ples of  bodies,  by  infinuating  itfelf  into  the  inter- 
ftices,  formed  by  the  arrangement  of  thofe  prin- 
ciples, around  their  fixed  centres;  and  even  be- 
tween each  particle,  and  increafing  their  diftan- 
ces  from  each  other;  by  which,  their  attradivc 
powers  are  proportionately  diminifhed. 

The  particles  of  fire  feem  to  have  but  little  at- 
iraBion  to  each  other,  but  a general  attraBion  to  the 
atmofpheres  of  other  bodies,  of  whatfoever  kind : they 
feem  to  polTefs  a fluidity,  or  tendency  to  equal  diffu- 
fion,  like  water ; and  confequently,  cannot  form 
any  atmofpheric  arrangement  around  other  bo- 
dies: from  all  of  which,  when  accumulated  in, 
or  upon  them,  it  feems  to  flow  of,  according  to 
the  laws  of  fluidity,  feeking  to  reflrore  itfelf  to  an 
equilibrium. 
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It  evidently  differs  therefore,  from  jethcr  and 
phlogifton  in  their  limple  Rates,  or  in  their  Rates 
of  excitement  around  bodies  producing  the  phe- 
nomena of  cohefion,  eledricity,  or  magnetifm: 
it  can  therefore  be  neither  one  nor  the  other  oi  them, 
fmgly%  but,  there  can  be  no  doubt  that  it  is  compo- 
Jed  of  the  tu'o ; as  is  evident,  both  from  fynthefis 
and  analyRs. 

The  electric  fluids  are  phlogiRon  and  aether,  in 
certain  Rates  of  excitement ; which,  when  they 
unite,  iorm fire;  as  is  evident  from  their  melting 
metals,  firing  gunpowder,  &c. 

Infiammahle  fulfiances  when  ignited  in  pure  air, 
produce  fire ; at  the  fame  time  that  they  lofe  their 
phlogifton^  and  the  pure  air  its  <ether;  therefore, 
the  phlogifton  and  (ether  uniting,  form 

Certain  calces,  compofed  of  earth  and  acid, 
when  feparated  by  the  interpofition  of  fire,  fo  far 
from  each  other,  as  to  be  no  longer  attradive,  or 
attraded,  are  capable  of  decompofing  that  itjelf; 
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the  earth  w ill  attradl  its  phlogifion  and  acquire  its 
metallic  Hate;  and  the  acid  will  combine  with  its 
<ether  and  form  pure  air. 

Fire  therefore,  is  evidently  a compofition  of 
tether  and  phlogijioriy  combined  to  faturation,  or 
nearly  fo  ; in  confequence  of  which,  each  fluid 
lofes  its  general  properties  of  attraction  to  certain 
kinds  of  matter,  and  of  atmofpheric  arrangement 
in  confequence  of  that  attraction  to  bodies;  and 
the  degree  of  their  attraction  and  activity,  is  equal 
to  the  degree  of  their  excitement,  when  they  com- 
bine with  each  other ; therefore,  when  aether  and 
phlogifton  are  Jeparaied  from  their  refpective  ba- 
fes,  by  means  of  heat,  and  in  that  Hate  combine, 
they  will  Hill  retain  that  degree  of  activity,  and 
form  fire. 

But  the  degree  of  excitement  of  each,  will  in  a 
great  meafure  depend  upon  the  force  with  which 
it  was  combined  with  its  refpective  bafe : excite- 
ment being  always  proportionate  to  attraction  ; 
but  the  fhlogifion  united  to  certain  bodies,  fo  as  to 
render  them  inflammable,  is  in  general,  fo  ftrong- 
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ly  excited,  as  to  attraiEi;  thofe  particles  together  in 
v^Jolid forniy  while  the  aether  furrounding  theacidi- 
fying particles  in  the  fcrmofpiire  air,  is.h\itloofc- 
ly  combined^  and  confequently  moderately  excited ; 
therefore,  ’tis  natural  to  fuppofe,  that  when  that 
phbgifion  combines  with  this  aether,  it  will  be  more 
excited  than  the  aether  is;  but,  being  forced  to  fe- 
parate  from  its  earthy  bafe,  by  the  acid  of  the 
pure  air  attradling  it,  it  muft  of  necellity  unite 
with  the  tether^  and  that  union  will  produce  fire^ 
a compound  of  tether  and  pblogifon;  in  which  Hate 
of  union,  however,  the  phlogifion  appears  to  be  mofi 
excited,  and  confequently  mod:  adlive. 

In  confequence  of  this  greater  eyicii^mtnz  of  the 
phlogifion,  it  will  manifeft  its  fuperior  power,  and 
have  a greater  degree  of  attradlion  to  thofe  fubflan- 
ces  which  contain  tether,  tiihtr  fmple  or  compound, 
than  to  thofe  chiefly  compofed  phlogifion;  with 
fuch  kind  of  fubftances  therefore,  it  will  form  a 
flight  union,  fo  as  to  be  detained  in  their  interftices, 
in  a combined  or  quiefeent  date;  but  with  fubftan- 
ccs  containing  phlogifton,  or  more  phlogifton 

than 


222 


ON  FIRE. 


than  aether,  it  CLinnot  combine^  and  will  therefore 
flow  through  them  /imply  as  a fluid. 

Pure  air  therefore,  being  compofed  chiefly  of 
tetheTy  widely  extended  in  an  atmofpheric  ftate 
around  its  centres  of  the  acidifying  principle,  will 
flroiigly  attradl  fire,  on  account  of  the  fuperior  adti^ 
vity  of  its  phlogifloHy  which  it  will  retain  in  a quiej-^ 
cent  flatCy  in  its  interflices,  or  between  its  parti- 
cles; but  inflammable  aiVy  will  not  attradt  and  re- 
tain it;  becaufe,  its  aeriform  ftate  depends  upon 
atmofpheres  of  phlogifton  furrounding  the 
earthy  particles  as  centres ; therefore,  the  quantity 
of  fire  attradled  by  a certain  meafure  of  pure  air, 
will  greatly  exceed  the  quantity  flowing  through  an 
equal  meafure  of  inflammable  air. 

In  like  manner,  a metal  containing  phlogifton, 
will  not  attradt  the  fire  flowing  through  its  inter- 
flices,  foas  to  fix  or  accumulate  it : but  if  that  me- 
tal, by  calcination,  be  deprived  of  its  phlogifton, 
and  in  its  place  attradts  the  acidifying  principle, 
the  calx  formed  by  that  combination,  will  attradl 
the  phlogifton,  and  confequcntly  fix  a fmall  quan- 
tity 
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tity  of  the  Jire,  which  it  in  part  compofcs;  be- 
caufe,  the  acidifying  principle  in  its  acid  Rate, 
hath  an  atmofphere  of  sether  of  fmall  extent,  and 
therefore  the  more  adlive. 

The  fuperior  adlivity  of  phlogifion^  when  com- 
bined with  sether  fo  as  to  form  fire,  appears  high- 
ly probable,  and  readily  accounts  for  the  different 
capacities  of  different  kinds  of  fubftances,  for  con- 
taining a folid  or  fluid,  containing 
iher,  will  attradl  and  fix  a certain  proportion  of 
/r(?:  but  a body  containing  much  phlogifion^  will 
not  attradt  or  retain  it : therefore,  it  flows  from  it 
on  one  fide  as  faff  as  it  is  thrown  in  on  the  other ; 
if  any  folid  or  fluid  containing  a lefs  quantity,  be 
near  to  receive  it. 

Pure ‘air,  on  account  of  the  tether  in  a great 
meafure  compofing  it,  contains,  or  attraffs  and 
detains  a confidcrable  quantity  of  fire.  If  a piece 
of  phojphoms,  containing  much  phlogifion,  be  put 
into  a certain  meafure  of  it,  the  phlogifion  of  the 
phofphorus  will  attradl  and  combine  ith  that  a- 
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ther^  and  efcape  in  the  form  of  light  and^;r:  by 
M’hich  combination,  its  acidhdXz  will  be  depofited, 
and  the  Jmall  quantity  of  fire,  combined  with  its 
aetherial  atmofpheres,  now  in  a great  meafure  loft, 
will  be  difengaged  and  htcoxntfenjible  alfo  ,•  except- 
ing that  fmall  part  of  it,  attraded  and  detained 
by  the  acid. 

The  leji  the  quantity  of  fire  contained  in  a cer- 
tain meafure  of  pure  air,  the  greater  the  quantity 
of  heat  it  will  produce  by  combuftion  with  in- 
flammable fubftances ; becaufe,  the  ather  will  be 
lejs  rarified  or  expanded ; and  confequently,  a cer- 
tain meafure  of  pure  air,  will  contain  a greater 
quantity  of  it,  capable  of  combining  with  a greater 
quantity  of and  producing  than 

when  rarified  by  a greater  quantity  of  heat. 

Fire  is  never  chemically  produced,  but  when 
aether  and  phlogifton  have  an  opportunity  of  com^ 
hining  together,  and  feparating  from  their  refpec- 
tive  fubftances;  therefore,  an  inflammable  fub- 
ftance,  ignited  in  pure  air,  can  only  produce 

by 
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by  decompofing  each  other;  when  the  phlogijlon  of  the 
fubftance,  combines  w’ith  the  aiher  of  the  air,  and 
forms  light  or  fire : and  the  acid  of  the  air,  unites 
with  the  earth  of  the  inflammable  body;  and  that 
this  is  in  reality  the  cafe,  not  only  the  difappear-^ 
ance  of  the  phlogifton  of  the  inflammable  body, 
and  the  aether  of  the  air,  when  fire  is  produced, 
proves,  but  likewife,  the  decompofition  of fire  itjelf 
by  certain  metallic  calces,  where  it  evidently  af- 
fords phlogifion  to  the  earth  of  the  metal,  and  re- 
vives it : and  at  the  fame  time,  fupplies  the  acid 

✓ 

with  cether^  and  converts  it  inio  pure  air. 


Fire  is  therefore  evidently  compofed  of  aether 
and  phlogifton,  combined  with  each  other  in  a 
ftate  of  great  excitement;  in  which  flate  they 
were  feparated  from  the  fubftances  with  w'hich 
they  were  previoufly  combined ; but  it  feems,  that 
the  phlogifion  entering  into  the  compofition  of  fire, 
is  rather  more  excited  and  a^ive  than  the  aether  is. 
Perhaps  the  nature  and  properties  of  fire,  depend 
upon  the  phlogifton  being  more  excited  than  the 
aether  with  which  it  is  compofed:  and  when 

aether 
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sether  and  phlogifton  combine,  each  being  equally 
excited^  they  fo  perfedly  counterad;  each  other,  as 
to  produce  no  fenfible  efFedls ; but,  when  the 
is  more  excited,  than  the  phlogifton,  they  then  by 
uniting,  form  light. 


• ;.1 


However,  fire  is  evidently  a fluid,  compofed  “ 
of  aether  and  phlogiflon,  intimately  united:  -j 
where  the  phlogiflon  appears, to  be  moft  adive,  or  j 
mofl  abundant : but  yet,  they  are  fo  clofely  com- 
bined, and  mutually  faturated,  that  they  deflroy 
each  others  elaflicity,  or  arrangement,  and  become 
a compound  fluid,  poflelTed  of  properties  peculiar 
to  itfelf;  and  thofe  principles  are  never  decompo- 
fed,  or  feparated  from  each  other,  fo  as  to  form 
chemical  combinations  with  earth,  or  acids,  but 
when  the  quantity  of  fire  is  fo  great,  and  violent, 
as  to  dejiroy  the  power  of  union,  between  the  ear^ 
and  particles  compofing  a body;  in 

which  cafe,  thofe  particles  will  feize  upon  the  fire 
itfelf : the  earth  will  exert  its  power  of  attradion 
upon  the  phlogiflon,  and  the  acid  upon  the  <ether, 
and  form  two  new  compounds. 


Fire 


ON  FIRE. 


227 


Fire  then  is  an  aeftive  fluid,  whofe  properties  as 
a compound  of  the  two  aeftive  principles,  are  very 
fimilar  to  thofe  of  ’water , a compound  of  the  two 
fixed  principles.  Water  hath  a very  general  at- 
tradlion  to  bodies : fo  hath  fire.  Water  hath  fo 
firong  an  affinity  with  many'kinds  of  folid  or  more 
fixed  fubftances,  as  to  overpower  their  attraeflion 
of  cohefion,  and  remove  their  component  parti- 
cles at  a diftance  from  each  other,  by  infinuating 
itfelf  between  thofe  particles;  but  when  the  wa- 
ter is  evaporated,  the  particles  are  left  unaltered 
in  their  natures  or  properties.  Juft  fo  it  is  with 
firey  with  refpeft  to  the  atmojfheres  of  a^ive fluids y 
elTential  to  the  principles  ofw'hich  bodies  arc  com- 
pofed,  or  conned:ing  thofe  principles  together; 
for  fire  hath  a general  attradlion  to  adbive  particles 
of  either  kindy  and  when  either  of  thofe  are  arrangc- 
cd  around  fixed  principles  in  either  a Ample  or 
compound  ftate,  fo  as  to  form  acids,  earths,  alka-r 
lis,  neutral  compounds,  metals,  or  any  other  kind 
of  fubftances : thofe  eflential  or  conneding  at- 
mofpheres  of  whichfoever  kind,  are  attracted  by 
this  adtivc  compound ; and  if  it  be  prefent  in  fuf- 
• ficient 
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ficient  quantity,  thofe  atmofpheres  are  as  it  were 
diflblved  by  it,  becaufe  -it  infinuates  its  particles 
into  every  interjiice^  and  even  between  every  -particle  j 
compofing  them ; in  confequence  of  which,  they  ^ 
become  more  extended,  the  bulk  of  the  body  is  i. 
increafed,  the  attradlion  of  thofe  atmofpheres  to  • 
their  fixed  centres,  are  proportionately  weakened,  * 
and  indeed  according  to  the  quantity  of  fire  infi-  i 

4 

nuating  itfelf  between  the  particles  forming  thofe  . • 
atmofpheres,  folid  bodies  may  be  rendered  fluid,  : 
and  fluids  expanded  into  vapour;  but  fo  foon  as 
the  particles  thus  feparated  by  the  diflolving  or 
interpofing  fire,  are  deprived  of  that  fire,  by  fuf- 
fering  it  to  efcape,  they  return  to  the  flate,  and 
acquire  the  properties  they  pofTeffed,  before  they  ■ 
were  heated.  . 

I ] 

1 

Indeed,  Water  and  Fire  feem  to  be  the  two  j 
grand  folvents,  and  chief  agents  in  nature  ; water  j 
being  chiefly  compofed  of  the  two  fixed  principles^  j 
hath  its  attraftion,  or  exerts  its  diffolving  powers  \ 
chiefly  upon  them;  while  firey  being  a compound  j 
of  the  tvjo  active  principlesy  fhews  its  attradlive  1 

power  i 
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power  upon  thofe  adlive  particles,  by  inlinuating 
itfelf  between  them,  fo  as  to  weaken  their  con- 
nexion and  increafe  their  extent. 

/ 

Both  water  and  fire  enter  into  the  compofition 
of  moft  bodies,  in  a greater  or  lefs  degree,  or 
quantity;  in  which  Rate,  their  peculiar  proper- 
ties do  not  appear;  but  if  thofe  bodies  be  decom- 
pofed,  or  their  particles  approximated,  the  wa- 
ter, or  fire,  or  both  may  become  evident. 

Though  fire  hath  a kind  of  dilTolving  power, 
upon  atmofpheres  of  either  kind  of  aXive  parti- 
cles, the  fame  as  v/ater  hath  with  rfjTpeX  to  acids 
and  alkalis,  yet  it  feems  to  be  moft  attraXed  by 
tetbefy  or  atherial  compounds,  which  have  an  af, 
finity  with  it,  and  a power  of  combining  with  a 
certain  proportion  of  it,  fo  as  to  keep  it  in  a la- 
tent Jiate,  or  in  faX,  combined  with  thofe  ^therial 
atmofpheres:  fo  acids,  or  compounds  containing 
much  acid,  have  a ftrong  affinity  with  water, 
which  they  take  into  their  compofition,  in  a la- 
tent ftate ; and  which  by  decompofition,  or  con- 
centration 
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ccntration  by  heat,  may  be  rendered  evident ; in 
the  fame  manner,  as  fire  may  become  fenfible  by 
condenfing  or  altering  the  ftate  of  a body  detain- 
ing it,  to  a more  folid  form. 

Water  may  be  decompofed  by  certain  bodies,  as 
for  inftance  by  iron : the  earth  of  the  iron  attrad- 
ing  its  acidifying  particles,  and  forming  a calx^  or 
Jlagy  while  the  earthy  principle  of  the  M^ater,  com- 
bines with  the  difengaged  phlogifton  of  the  iron, 
and  becomes  inflammable  air;  in  like  manner,  fire 
may  be  decompofed  by  the  calx  of  mercury  for  in- 
ftance, the  earth  of  the  calx  attrading  its  phlo- 
gifton, and  becoming  mercury,  and  the  acid 
difengaged  from  that  earth,  combining  with  its 
aether,  and  forming  pure  air.  And  an  earth  and 
acid  in  certain  fiateSy  combining  together,  as  in- 
variably produce  water:  as  (etl:>€r  and  pblogifion, 
when  fufficiently  excited,  by  uniting  form  jf;r. 

Fire  therefore,  is  evidently  compofed  of  <etber 
^nd  phlogifioHy  in  a ftate  of firong  excitement ; and 
is  a compound  fluid,  having  a general  aitradiion  to 
thofe  principles  in  an  atmofpheric  ftate:  and  a 
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peculiar  attradlion  to  tethe>‘ial  compounds,  with 
which  it  can  fo  far  enter  into  combination,  as  to 
loje  its  aSive properties,  and  become  te/;/,  or  inac- 
tive. 
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On  Light, 


T I G H T is  an  elaftic  fluid,  whole  general  | ^ 
properties  of  refradlion,  refledtion,  &c.  arc]  i : 
well  known  to  all  philofophers.  . | ; 

f i 

It  is  evidently  of  different  kinds,  or  compofedi  \ 
of  particles  fimilar  to  each  other  in  fubtilty,  elaf-|  l 

ticity,f;  ] 
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ticity,  velocity,  &c.  but  when  fcparate  producing 
different  fenfations,  or  ideas  of  colour  different 
from  each  other;  and  the  different  kinds  compo- 
fing  a beam  of  folar  light  are  feven,  (or  perhaps 
but  three ; ) which,  when  feparated,  and  in  that 
fmgle  or  uncombined  ftate,  falling  upon  the  re- 
ticular expanfion  of  the  optic  nerve,  produce  the 
fcven  different  perceptions  or  ideas,  which  arc 
called  the  feven  primary  colours. 

Light  is  evidently  compofed  of  ielher  and  phlo^ 
gijiofiy  becaufe,  it  is  almoft  always  produced  when 
inflammable  fubftances  lofe  their  phlogijion^  by' 
combuftion  in  pure  air,  which  by  that  fame  pro- 
cefs,  lofcs  its  elaffic  principle,  its  tether;  there- 
fore, the  phlogiffon  and  aether  uniting,  efcapc  in 
the  form  of  fire,  accompanied  with  light. 

And  the  fame  is  fully  proved,  by  metallic  cal- 
ces acquiring  phlogijioiu  by  being  expofed  to  the 
Jolar  light;  and  at  the  fame  time,  the  difengaged 
tether  of  the  light,  forming  pure  air  by  uniting 
with  the  acidifying  principle,  difplaced  from  the 

calx 
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calx  by  its  acquifition  of  phlogifton,  and  becom- 
ing a metal.  And  indeed,  fo  many  circumltan- 
ces  tend  to  prove  it,  and  fo  much  hath  already 
been  faid  upon  the  fubjedl,  in  different  parts  of 
this  work,  that  I fhall  only  mention  this  one  ad- 
ditional circumftance, 

Vegetables  by  expofure  to  lights  evidently  de- 
compofe  it,  and  retain  and  fix  its  phlogifion^  at  the 
fame  time,  that  the  a ther  the  other  part  of  light, 
is  thrown  off  as  ufelefs  or  excrementitious ; it 
therefore  combines  with  the  acid  particles  in  the 
fluids  of  the  vegetable,  and  is  expelled  in  the  form 
of pure  air. 

\ 

I 

Light  is  very  different  from  either  aether,  or 
phlogifton  fingly;  becaufe,  being  compofed  of 
^0/^,  their  peculiar  attractions,  and  arrangements, 
counteract  each  other,-  and  it  will  therefore  nei- 
ther form  atmofpheres  around  bodies,  nor  enter 
into  chemical  union,  unlefs  ithc  decompofed. 

It  differs  from  fire,  though  compofed  of  the 
fame  principles,  as  being  much  more  elaflic,  and 
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fubjedl  to  refradlion  and  reflexion,  according  to 
circumftanccs.  i 

However,  fire  when  rapidly  flowing  off  from 
the  furface  of  any  body,  in  which  it  is  greatly  ac- 
cumulated, partly  changed  into  light;  aiid  light 
when  thrown  in  a condenjed  flate,  upon  a body 
which  refills  its  motion,  and  refufes  it  a ready 
paflTage  through  its  pores,  becomes  partly  changed 
into  fire. 

Fire  and  light  therefore,  are  evidently  compofed 
of  the  fame  principles,  aether  and  phlogifton ; but 
having  different  properties,  thofe  principles  mufl 
be  in  different  ftates  of  combination ; m one  date 
exciting  the  fenfation  of  heat,  and  polfefling  thofe 
properties  which  we  attribute  to  fire:  and  in  the 
other^  producing  the  fenfation  of  colours,  lights 
and  (hades,  and  all  the  phenomena  of  light. 

Though  aether  and  phlogiflon,  when  in  that 
(late  of  combination  which  we  call  light,  de- 
(Iroy  each  others  peculiar  affinities  to  other  bodies, 
and  arrangement,  fo  as  to  form  a fluid  aim  oft 
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any  chemical  affinities,  yet  it  appears,  that  the 
fCther  is  the  mo[l  excited  and  a^ive  of  the  two ; be- 
caufe  light  will  pafs  readily  through  bodies  chiefly 
compofed  of  aether  or  acid : but  to  bodies  contain- 
ing much  earth  or  phlogifton,  it  feems  to  have  fo 
great  an  affinity,  that  it  will  not  eafily  leave  them ; 
and  therefore,  in  paffing  through  them,  it  lojes  fo 
much  of  its 'force  and  elafticity,  as  to  hz  incapable 
of  exciting  the  perceptions  or  ideas  of  light,  and 
in  general  is  charged  into  firCy  and  gives  the  fen- 
fation  of  heat  s for  moft  earthy  bodies,  and  inflam- 
mable fubftances,  are  opaciue  and  become  heated  by 
expofure  to  light. 

It  appears  therefore,  when  aether  and  phlogif- 
ton combine  and  form  fire,  that  the  phlogiflon  is 
mofl  excited ; but  when  they  form  light,  the  <ether 
is  the  mofl  active ; and  when  by  any  circumflance, 
they  fuffer  a confiderabie  change  in  their  mode  of 
combination,  they  may  be  converted  from  one  flate 
to  the  other;  and  when  expofed  to  each  others  ac- 
tion, in  the  two  different  ffates,  they  may  coun- 
terad  and  deftroy  each  other,  as  wc  evidently  fee 
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is  the  cafe,  when  the  light  of  the  fun  falls  upon  a 
fire,  the  fuperior  adiivity  of  the  tether  in  the  light, 
counteradls  the  greater  excitement  of  the  phlogijlon 
of  the  fire,  by  which  they  deftroy  each  other : the 
fire  becomes  dull,  and  is  at  length  exting-uifhcd. 

But  fince  light  is  compofed  of  aether  and  phlo- 
gifton,  how  does  it  happen,  that  different  parti- 
cles of  it,  are  poffeffed  of  different  properties,  and 
produce  different  fenfations  or  ideas  of  colour? 

i 

It  muft  be  owing  to  different  particles  of  the  a-thcr^ 
having  different  degrees  of  excitement:  or,  to  the  dif- 
ferent proportions  of  phlogifton  combined  with 
that  aether. 

If  glajs  contai  ns  no  phlogifton,  but  as  I have  be- 
fore mentioned,  be  chiefly  compofed  of  acidifying^ 
particles  firmly  united  by  a fmall  proportion  of 
aether,  or  with  a fmall  quantity  of  earth,  it  will 
follow,  that  the  violet  rays  of  lighty  being  more  rs- 
fraHed  by  the  prifm,  than  the  redy  muft  contain 
more  phlogijlon,  or  ecther  lefs  active,  than  the  red 
rays  doj  as  being  more  impeded,  or  drawn  afide, 
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ill  their  pafTage  through  the  phlogiftic  atmofphere 
attradcd  to  the  furface  of  the  prifm. 

For  if  glals  be  chiefly  compofed  of  acid  and 
^ther,  it  will  naturally  attradl  the  circumambient 
phlogijlon^  like  an  atmofphere^  to  its  furface ; and 
this  phlogifton  will  attrad  the  adlive  atheroi light; 
but,  as  they  cannot  combine,  the  motion  of  the 
particles  of  light  will  carry  them  forwards ; which 
accounts  for,  the  transparency  of  glafs,  which  . 
tranfmits  light  without  refledling  it. 

But,  inflammable  fubftances,  gold  for  inftance, 
being  compofed  of  earth  and  phlogiflon,  will  na- 
turally attradl  to  its  furface  the  furrounding  (ether^ 
every  where  prefent,  and  that  (ether  will  repel  every 
particle  of  light,  whofe  aether  is  in  a flatc  of  ex- 
citement fimilar  to  itfelf;  gold  therefore  attradls  to 
its  furface  an  atmofphere  of  (ether,  which  is  exci- 
ted by  that  attradlion  to  a certain  degree:  if  a beam 
of  light  falls  upon  this,  the  (ether  of  xht yellow  rays, 
htmg  juji  as  much  excited  more  than  its  phlogifton, 
as  the  (ether  furrounding  the  gold  is,  will  be  repelled 
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or  refle^edy  and  give  the  perception  or  idea  of  a 
yellffw  colouTy  in  different  degrees  of  light  and 
Iliad e,  according  to  the  form  of  the  furface  expo- 
fed. 

But  ihoje  raySy  whofe  sether  is  either  morcy  or 
lejs  exciiedy  than  the  aether  attraded  to  the  furfacc 
of  the  gold,  will  only  be  partly  and  weakly  refled- 
ed ; part  of  them  having  perhaps  even  a flight  attrac- 
tion of  arrangement,  to  that  more  or  lefs  excited  ae- 
thcrial  atmofphere  of  the  gold,  will  therefore  pafs 
through  it,  to  the  gold  itfelf;  where,  being  attrac- 
ted by  its  phlogifton,  they  will  lofe  their  velocity, 
and  the  peculiar  excitement  of  their  athery  upon 
which  the  properties  of  light  depend and  that 
athery  will  then  combine  with  the  phlogijlon  accom- 
panying it,  now  equally  adive,  as  itfelf,  or  per- 
haps more  Jo  i and  by  that  new  mode  of  combina- 
tion, they  will  form /rf. 

’Tis  evident  therefore,  that  no  particles  of  light 
will  be  repelled,  or  refleded  with  their  full  force, 
or  velocity,  but  thoje  whofe  (Ether  is  in  a Jhnilar 
flatc  of  excitement,  and  equally  attraded  by  their 
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own  phlogijiony  as  the  <£lhcrial  atmofphere  of  the 
vielal  is,  with  refped  to  the  phlogifton  entering  in- 
to the  compofition  of  that  metal ; in  which  cafe  they 
cannot  unite,  or  penetrate  each  other ; therefore, 
thofe  particles  of  light  will  be  repelled  by  their  ve- 
locity and  elafticity,  while  the  other  particles  will 
be  jlightly  rejledled,  or  partly  retained,  and  being 
promifcuoufly  and  violently  mixed  together,  will 
lofe  their  elafticity  and  form  firey  and  give  the 
fenfation  of  heat  inflcad  of  light. 

' Since  then  the  violet  rays  are  the  moft,  and  the 
red  the  lead:  refraded  by  glafs,  it  appears,  that 
the  violet  rays,  or  particles  of  light,  contain  aether 
in  the  leaf!  adive  ftate,  and  the  red  rays  have 
their  aether  in  the  mofl  excited  ftate;  confequent- 
ly,  as  excitement  is  inverfely  proportionate  to  the 
quantity,  or  extent  of  atmofphere,  if  muft  follow, 
that  particles  of  light  giving  the  idea  or  percep- 
tion of  a ‘violet  colpuTy  are  compofed  of  phlogijioity 
\v\xh  ^ large  atmofphere  of  aether:  and  red  rays y of 
phlogifton,  with  a Jmall  and  more  excited  atmof- 
phere of  and  the  intermediate  rays  of  the 
fpedrum,  have  their  aether  more  or  lefs  excited. 
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or  extenfive,  .as  they  approach,  or  recede  from 
thofe  extremities  of  the  fpc(2;rum,  of  .fcparated 
light.  . ■ i:;  ^ * ■ * 

. . L '•  v'^  v.  • ' 

Lead  in  its  native  ftate,  contains  -much' phlo^: 
gifton;  that  quantity  of  phlogifton  being -confi- 
dcrable, . and,  loqfely  united  to  the  cartliybafe  of  the 
lead,  will  bq  but  flightly  excited;'  and  in  Confe- 
quence  of  that,  will  attradlan  atmofphere  of 
to  its  furface,  ( which  will  be  flightly  excited  alfo; 
when  .therefore,  rays  of  light  fall  upon  the  lead, 
the  aether  of  the  blue  rays  being  but  flightly  exci- 
ted, and  in  a flmilar  ftate  with  the  aether  furround- 
ing the  lead,  will  be  forcibly  refle^edt  but  the  other 
rays,,  green,  yellow,  orange  and  red,  having  aether 
in  a mre  excited  ftate,  • and  more  attrad^ive  t6 
phlogifton,  will  only-  be  partially  and  weakly  rc- 
fleded;  while  the  other  part  pafting  through  the' 
atmofphere  on  its  furface,  will  enter  into' the  fub- 
ftance  of  the  lead ; where,  they  will  lofe  their  pro- 
perties of  light;  and  becoming  will  heat  the 
metal.  : . ' ’ '' ' 
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But  if  lead  be  deprived  of  part  of  its  pblogifton, 
by  calcination  for  inftance,  fo  as  to  form  minium, 
that  remaining  phlogifton  will  be  fmall  in  quanti- 
ty, clofely  combined,  and  much  excited ; confe- 
quently,  it  will  attradt  furrounding  atber  with 
more  force,  than  in  its  metallic  ftate ; ’which 
ther  will  therefore  become  more  excited ; in  this 
Itate  it  will  repel  the  red  raysy  becaufc,  their  aether 
is  in  a fimilar  ftate  of  Jirong  excitement  j but  the 
(3/^er  rays  will  be  partly  refledled  with  little  veloci- 
ty, and  partly  attraded,  and  condcnfed  in  the  lead 
fo  as  to  form  lire. 

Lead  when  it  contains  its  full  quantity  of phlogif 
tony  is  of  a bluifti  white  colour : when  deprived  by. 
calcination  of  part  of  it,  \x.htcomt^gyeeniJh  ; when 
more  calcined, _ye//(9zc; ; then  orangey  and  laft  of  all 
red  - therefore,  the  mre  phlogijlon  it  contains,  the^ 
nearer  it  approaches  the  violet  colour',  and  the  more 
it  is  deprived  of  that  phlogifton,  the  nearer  it  gra- 
dually approaches,  the  other  end  of  the  natural 
fcale  of  colours,  till  at  laft  it  becomes  of  a beauti- 
ful red, 
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The  kind  of  rays  of  light  refledled,  depends 
therefore  upon  the  quantity  of  phlogifton,  whofe 
excitement,  is  inverjely  proportionate  to  that 
quantity;  and  the  quantity  of  aether  naturally 
furrounding  the  furface  of  that  lead,  will  be  exci- 
ted always  in  p-roportion  to  the  excitement  of  that  * 
phlogifton;  therefore,  as  the  tether  forming  differ-^ 
ent  particles  of  light,  is  in  different  Jiates  • of  excite-^ 
menti  being  the  leaji  excited  in  the  rays,  and 
proportionately  more  and  tnore  fo  to  the  red^  ’tis 
evident,  that  the  more  the  lead  is  deprived  of  its 

I 

phlogifton,  the  more  will  the  remainder  be  exci-- 
ted,  and  with  it  the  furrounding  tether:  and  that 
tetJjery  being  repidfive  to  particles  of  light  in  the 
fatne  Jlate  of  excitement  from  phlogifton,  as  itfelf^ 
will  ;ry’(f/ firft  kind  of  light,  and  another, 

in  progreflion;  at  firft  when  little  excited,  it  will 

* 

reflect  the  blue  rays : when  more  excited,  the 
green,  or  yellow : and  when  at  laft  the  phlogifton 
of  the  lead  is  much  diminifhed,  and  much  excited, 
its  furrounding  tether  will  be  in  the  fame  violent  Jlate 
of  excitement  as  the  tether  Oi  the  red  rays  arc ; and 
confequently,  the  red  rays  alone  will  be  reJlelJed 
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with  their  full  force,  or  degree  of  velocity,  upon 
which  their  power  of  exciting  the  fenfation  of  co- 
lour, in  a great  meafure  depends.  | 

j 

1 

Gold,  as  before  mentioned,  refledls  moll  forci- 
bly the  yellow  rays ; becaufe  its  aetherial  atmof- 
phere,  is  in  a fimilar  ftate  of  excitement,  with  the 
aether  of  the  particles  of  light,  forming  the  yellow 
rays : therefore,  they  will  be  repelled  with  their  full 
force.  But  the  other  rays  having  their  aether  more 
or  lefs  excited,  will  not  be  fo  fully  aded  upon  by 
the  aetherial  atmofphere  of  the  gold,  therefore,  they 
will  in  part,  pafs  through  that  atmofphere,  and  be 
attraded  into  the  gold,  fo  as  to  ^orm fire;  and  part- 
ly be  repelled,  but  with  diminilhed  force,  producing 
a fainiifh  zvhite,  if  the  yellow  rays  be  intercepted  ; 
but  if  they  be  not,  the  force  with  which  thofe 
others  are  refledcd,  being  much  diminifhed,  they  will 
not  injure  the  more  pozverful  effe6l  of  the  completely 
' refiedled yellozv  rays ; which,  will  therefore  produce  ^ 
the  fenfation  of  ^yellozv  colour.  | 

The  folar  rays,  undoubtedly  contain  all  the  dif-  I 
fcrent  kinds  ot  particles  of  light.  Thefe  com-  : 

pound  I 
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pound  rays,  or  b(!ams,  when  entire,  give  the  fen- 
lation  of  therefore,  every  thing  ^yhich 

appears  white,  refleds  all  kinds  of  particles,  or 
rays  of  light. 

A body  that  appears  red,  muft  evidently  refleH: 
the  red  rays : but,  it  will  likewife  appear  blue, 
green,  or  yellow,  if  thofe  kinds  of  rays  be  thrown 
ftngly  upon  it;  which  fliews,  that  a body  may  ap^ 
pear  red,  though  it  reflecTts  rays  of  every  other  co- 
lour, as  well  as  the  red  ones ; and  the  reafon  mull 
be,  that  the  red  rays  are  more  perfeSIly  and  complete^ 
ly  refleBed,  than  thofe  of  any  other  kind ; confe- 
quently,  their  velocity  and  fuperior  aBivity  will  pro- 
duce Jo  Jirong  an  excitement  of  the  optic  nerve,  as 
to  render  it  incapable  of  perceiving  the  weaker  im- 
pulfes  of  the  other  kinds,  partially  refleded,  and 
with  diminilhed  velocity. 

\ ' 

Bodies  containing  no  phlogijlon,  fuch  a§  glafs, 
vitrifiable  fubftances,  and  many  kinds  of  falts, 
give  no  particular  colour:  but  readily  tranfmit 
through  them  rays  of  light  of  every  kind ; luch 

kind 
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kinds  of  fubftances,  certainly  contain  the  acidify- 
ing  principle  with  ^ther^  and  that  athcr  may  be 
naturally  fuppofed  to  have  a peculiar  attraBion  to 
the  pblogijlon  univerfally  prefent,  rather  than  to 
aether;  as  appears  evident  from  glafs,  which  when 
rubbed,  excites  an  atmofphere-  of  phlogiflon  to 
become  eledtric ; therefore  we  may  fuppofe,  that 
^ thefe  kinds  of  fubftances  have  an  attradlion  to 
phlogifio7i  in  their  natural  ftate,  which  is  gently  ca- 
cited,  and  atiraBed  to  Jurf aces. 

The  rays  of  folar  light,  falling  obliquely  upon 
this  phlogifton,  as  in  experiments  with  the 
prifm,  are  all  readily  tranfmitted  through  it, 
and  through  the  glafs  itfelf;  which  ihews,  that 
, thofe  rays  of  light  have  their  ather  in  a 7nore  aBive 
JlatCy  than  their  phlogijlon ; becaufe,  they  are  mt 
refledted,  but  readily  tranfmitted  ; and  as  Jome  of 
thofe  rays  are  more  rcfraBed^  or  bent  from  their  di- 
redf  courfe,  than  others^  it  proves,  that  Jome  of  them 
have  their  (Tiber  more  excited,  than  others.  Per- 
haps the  more  excited  the  (ether ^ the  lefs  will  it  be 
drawn  from  its  diredl  courfc  through  that  phlo- 
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giftic  atmofphere  of  the  prilrn,  as  being  of  lejs  ex- 
tent^ and  lejs  refjjiedy  as  is  the  cafe  with  the  red 
rays ; and  the  lefs  excited  and  more  extenfive  the  se- 
ther  of  a particle  of  light,  the  more  will  it  be  af~ 
fedied  and  detained  by  the  (lightly  excited  phlogif- 
tic  atmofphere,  and  be  drawn^  7niich  the  more  from 
its  dired  courfe,  or  be  fo  much  the  jnore  refradted^ 

as  is  the,  cafe  with  the  violet  ray .. 

.* » 

If  light  then’  is  compofed  of  phlogiflon,  and 
«ther  in  a more  adive  ftate  than  that  phlogiflon, 
and  forne  rays  have  their  jether  more  excited  than 
others,  ’tis  evident,  that  phlogijtic  fubflances,  zi- 
tracling  the  to  their  Jurfaces,' 

will  rejiedl  thofe  rays,  more  or  lefs  perfedly;  If 
<«//the  rays  are  refleded,  the  body  will  appear 
Vihitei  but  if  (3«e  of  rays  he.  more  perfedfly  or 
Jvrcilly  refleded  than  the  others,  the  body  W'ill  ap^ 
pear  to  be  of  that  colour^  which  thofe  completely  re- 
Jiedied  rays  naturally  excite. 

It  appears  therefore,  that  every  body  which  re- 
licds  rays  exciting  the  idea  of  one  certain  colour, 

hath 


hath  its  eetherial  atmofphere  in  the  fame  degree  of  ex- 
diement;  as  the  <ether  compofing  that  kind  of  rays 
hath ; in  qonfequence  of  which,  they  are  refleded 
perfedlji  and  with  their  full,  velodty ; but  thofe 
fubftances,^  refledling  no,  certain  kind  of  colour y have 
their  aetherial  atmofpheres  in  a ftate  of  excitement,- 
from  the ' degree  of  .excit,ement,  of  the 
retber  compofing  any  particle^  of  any  of  the  different 
kinds  of  light. 

.-.Thofe  rays  of  light  which  are-  imperfeBly  and. 
partially  refledbed,  WiW-partly.  pafs  through  the 
aetherial  .atmofphere,  the  body  itjelf  ; vftizrzy 
meeting  with  the  phlogifton  partly  compofing  it,, 
they  detained i,  mixed  t-ogetloery  fo  as  to 

lofe  their  velocity,  and  properties,  light;-,  in  eon- 
fequenceof  which,,  they  will  combine  in  a differ- 
ent manner,  and  form  as  before,  intimated. 

■ I 

■ V . . . ..  ■ ......  17  . .... 

Colouring  particles  of . phlogiftie . matter,  y?/- 
pended  in  tranfparent  liquids^  will  adl  in  a fimilar 
manner;  only  in  head  of  thofe  particles  of  light, 
whofe  aether  is  in  a fimilar  ftate  of  excitement 

with 
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with  that  furrounding  them,  h^mgrefleoledhy  them, 
they  will  in  general  be  pujhed  aftde^  and  pafs  by 
them,  through  the  liquid  in  which  they  float,  and 
by  w’hich  they  are  eafily  tranfmitted ; fo  that  the 
colour  tranfmitted,  is  that,  which  is  excited  by  thofe 
rays,  expelled  by  the  phlogiftic  or  colouring  parti- 
cles ; and  that  light,  or  colour,  may  be  refleded 
through  the  liquor,  by  any  proper  furface  on  the 
further  fide,  fo  as  to  give  the  idea  of  light,  or  co- 
lour refledled  by  the  colouring  particles  them- 

Jelves.  . ■ ‘ 

\ 

Bodies  of  a loofe  texture  containing  a fupera- 
bundance  of  phlogifton,  and  that  fo  little  excited, 
as  to' have  no  power  of  attrading  a fufficiently 
denfe  aetherial  atmofphere  around  its  particles, 
attradl  and  fix  rays  of  light  of  every  kind  on  ac- 
count of  their  aether;  which  rays,  being  confufed- 
ly  and  forcibly  mixed  together,  in  the  irregular 
vacuities  of  the  fubflance,  will  form  fire,-  and  no 
part  of  them  being  refledled,  the  matter  appears 
black. 
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But  thofe  fubftances,  of  an  irregular  or  looje 
compofition,  and  containing  aether  in  a denfe 
flate,  or  in  a ftate  of  excitement  different  from, . 
or  greater  than  that  of  the  aether  compofing  any 
of  the  rays  of  light,  will  repel  or  refledt  thofe  rays  ] 
of  every  kind^  and  produce  the  fenfation  of  a 
white  colour.  \ 

That  bodies  of  all  kinds,  have  an  attraction  to 
the  aether,  or  phlogifton  naturally  prefent:  one  or 
other  of  which,  they  always  excite  in  fome  degree 
or  other,  to  furround  them  in  an  atmofpheric  i 
form,  in  their  natural  or  common  ftate,  is  un-  -j 
doubtedly  a fad;  for  rays  of  light  we  fee,  are  ad-  , 
cd  upon,  at  a confiderable  diftance  from  the  body  j 
by  whofe  atmofphere  they  are  attraded. 

■ ^ 

' But,  as  a full  proof,  that  bodies  do  attrad  at-  | 
mofpheres  around  them,  to  a confiderable  extent : - 
and  phlogijlic  fubftances  have  an  atmofphere  of^ 
a contrary  nature,  or  kind,  to  what  glafs  or  athe-  v 
rial  fubftances  have : and  confequently,  that  moft  ^ 
probably  a phlogiftic  fubftance  attrads  an  £ethcri- 
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al  atmofphere,  and  an  astherial  body  a phlogiftic 
one : 1 need  only  mention  the  experiment  of  ex- 
pofing  glafs,  and  metal  to  air  when  depofiting 
dew.  The  atherial  atmofphere  furrounding  the 
metal,  repels^  or  drives  away  water  in  that  at- 
mofpheric  ftate  of  vapour,  fo  that  not  a particle 
of  it  can  fall  within  that  atmofphere,  or  upon  the 
metal:  while  the  phlogiji.k  atmofphere,  attradted  to 
the  furface  of  glafs^  attracts  thofe  particles  of  wa- 
ter in  their  atmofpheric  ftate,  and  condenjes  them 
upon  its  furface,  in  the  ftate  of  dezv  or  zvater. 

r 


This  mode  of  explaining  the  fadl,  that  certain 
bodies  rcfledt  rays  of  one  colour,  more  forcibly  or 
evidently  than  others  of  a different  kind,  is  only 
offer’d  as  a conjecture ; all  that  I at  prefent  infift 
upon  is,  that  light  is  cmnpojed  of  the  two  adlive  flu- 
ids, aether  and  phlogijion:  that  it  is  produced  when 
in  certain  circumjlances  they  unite : that  in  other  cir- 
cumftances,  it  is  capable  of  being  decompojedy  and 
giving  phlogijion  to  certain  earthy  fubftances,  and 
<ether  to  the  acidifying  principle  : and  that  when 
condenjed^  and  forcibly  crowded  in  certain  bodies, 
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not  capable  of  tranfinitting  it,  it  becomes  /r/, 

and  evidently  heats  thb  obftfu<fling  body,  * : 

» ■ . • * 

’ - i - I 

. Having  now  given  an  explanation  of  the  ele- 
ments, or  firft  principles  of  natu  re,  and  the  laws 
by  which  they  a<5t  or  are  governed,  and  examined 
then,  in  the  different  dates  of  excitement,  in 
which  they  can  exift  Jingly : as  W’^ell  as  in  their  fim^ 
pier  dates  of  comhination:  I fhall  next  confider,  that 
other  very  common  date  of  their  cxidence,  where, 
the  principles  are  mutually  Jaturated  With,  each 
other^  fo  as  to  form  that  inedimable  neutral  com-» 
pound,  IVater, 
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SECTION  XIII. 


On  JVater, 


T^TATERisa  fimple  neutral  fluid,  which 
^ ^ in  different  degrees  of  heat,  is  capable  of 
affuming  different  appearances,  and  degrees  of  fb- 
lidity.  If  the  quantity  of  heat  be  diminifhed  to 
32?,  or  below  that,  of  Fahrenheit,  its  particles  at- 
tradl  each  other,  in  a certain  mode  of  arrange- 
ment, 
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mcnt,  and  in  fo  forcible  a manner  as  to  become  a 
/olid  body y which  is  called  Ice;  but  if  the  heat  be  | 
increafed  to  212°.  or  upwards,  its  particles  then  1 

become  repuhive,  and  expand  with  great  force  ^ 

into  the  ftate  of  vapour. 

. -a 

Water  is  evidently  material,  and  even  manifeft- 

ly  compofed  of  the  more  fixed  principles ; yet,  it 

is  neither  acid  nor  alkaline : confequently,  it  muft  " 

be  formed  of  acidifying  particles,  united  with  ] 

< ^ 

the  earthy  principle. 

\ 

When  the  earthy  and  acidifying  particles  come 
into  contad:,  they  ftrongly  attrad  each  other,  and  i 
form  a folid  ponderous  compound,  fuch  as  glafs ; i 
but  glafs  is , more  folid  and  ponderous,  and  lefs  ' \ 
fufible  than  ice : and  requires  a much  more  vio- 
lent  degree  of  heat  to  render  it  fluid,  or  evaporate  ' 
it,  than  ice  does ; therefore, ’tis  natural  to  fuppofe, 
that  the  two  fixed  principles  compofing  watery  are  ' 
each  accompanied  with  the  all tve principle  to  which 
it  hath  an  affinity,  excited  to  furround  it  to  a cer-  ' 
tain  extent:  hot  not  fulflcient  to  gw  tit  lo  complete  \ 
an  atmo/phcrcy  as  to  render  it  aeriform. 
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Ice  will  therefore  be  compofed  of  particles  of 
the  earthy  principle,  furrounded  by  Jjnall  atmo- 
fpheres  of fhlogijion^  confequently  in  an  adlive  ftate : 
united  to,  and  confolidated  by  particles  of  the 
acidifying  principle,  furrounded  by  atrnofpheres 
of  atheTy  of  a certain  extenty  and  in  an  adlive 
ftate;  thofe  atrnofpheres  firmly  attradling,  and 
faturating  each  other,  fo  as  to  form  the  foiid 
neutral  compound.  Ice. 

If  a quantity  of^r^-  be  applied  to  this  key  it  will 
inftnuate  itfelf  into  every  interfticey  between  thofe 
atmofpheric  lines  of  particles ; and  by  its  general 
attraction  to  the  aeftive  particles  of  either  kind, 
when  in  an  atmofpheric  ftate,  it  will  inftnuate  it- 
felf betveeen  thofe  particles  themfelveSy  forming  thofe 
atmofpheric  lines ; in  confequence  of  which,  the 
peculiar  attradfion  by  which  one  compound  particle y 
was  arranged  and  attradled  to  the  contiguous  par- 
ticles, fo  as  to  form  a folidy  will  be  weakened:  and 
thofe  refpedlive  atrnofpheres  fo  extended,  as  to 
readily  admit  a freedom  of  motion  among  thofe 
compound  particles ; fo  that  they  may  be  moved 

in 
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in  any  diredion,  by  the  flighteft  force.  In  this 
Rate  of  fluidity,  they  are  called  water. 

If  now  the  quantity  of  fire  be  much  increajedy  it 
will  infinuate  itfelf  fo  copioufiy  between  every  ablive 
particle^  as  to  increafe  their  atmofpheric  extent  to 
a great  diftance  from  their  refpedive  centres  ; in 
confequence  of  which,  their  attradlion  to  thofe 
centres  will  be  greatly  weakened,  and  therefore  the 
attracflion  between  the  earthy  and  acidifying  prin- 
ciples muft  be  very  much  diminiflied;  fo  that  each 
fixed  principle,  will  be  furrounded  with  atmo- 
''  Ipheres,  fo  extended,  by  the  particles  of fire  taken 
into  arrangement^  and  infinuated  between  the  lines 
of  acflive  particles.forming  thofe  atmofpheres,.  that 
they  will  be  in  an  aeriform  fiatCy  or  that  of  vapour ^ 
each  particle  on  account  of  its  zviddy  extended  atmof- 
pheresy  keeping  every  other  at  a confiderable  difiance : 
and  having  little  attradion  of  union  to  particles  of 
the  oppofite  kind,  becaufe  the  natural  excitement 
of  thofe  atmofpheres  are  weakened,  in  proportion 
as  they  are  removed  from  their  refpeeflive  exciting 
centres.  At  the  fame  time,  thofe  particles  of fire^ 

by 
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by  entering  into  combination  with  thofe  atmof- 
pheric'  particles,  loje,  in  a great  meafurc,  their 
peculiar  properties  as  fire,  and  only  refume  them, 
fo  as  to  manifeft  their  heating  power,  when  they 
leave  that  combination^  to  enter  into  bodies  polTelT- 
ing  a Icfs  quantity  of  them;  in  confequence  of 
which,  thofe  atmofpheres  will  again  contrad: 
and  the  fixed  principles  will  gradually  approach, 
fo  as  to  regain  the  ftate  of  water,  and  ice  in  pro- 
grelfion,  as  the  igneous  particles  ejeape. 

To  explain  the  fubjedl  ftill  further,  by  a compa- 
rifon,  the  fixed  principles,  being  compofed  fixed 
particles  of  mat^ter,  furrounded  by  injeparable  au 
mofphcres  of  one,  or  other  of  the  a5live  principles, 
capable  ot  giving  atmofpheric  arrangement  to  aHive 
■particles  of  the  oppofite  kind,  may  be  compared  to 
particles  of  iron  giving  magnetic  excitement,  to  one 
or  other  of  the  active  principles.  The  earthy  prin- 
ciple, with  a Jmall  atmofphere  of  phlogijion,  will 
refemble  the  magnetic  pole,  pointing  to  the  Joulh; 
and  the  acidifying  principle,  with  an  atmofphere  of 
ather,  will  be  like  the  magnetic  pole  pointing  to 
the  north.  A particle  of  water  therefore,  being 

1 , 1 compofed 
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compofcd  of  a particle  of  the  earthy  principle, 
furrounded  by  fome  phlogiflon,  combined  with 
an  acidifying  particle,  exciting  a fmall  atmofpherc 
of  aether,  will  refemble  a magnetic  needle : the 
earthy  particle  being  the  fouth,  and  the  acidifying 
particle  the  north  end  of  that  compound  particle 
of  water.  Ifanother  particle  of  water,  be  brought 
near  to  the  former,  the  earthy  particle  of  each, 
will  attract  the  acidifying  particle  of  the  other,  by 
w’hich,  they  will  therefore  he.  firmly  attraFled  toge^ 
theVy  and  arranged  in  an  inverted  pofition  with  re- 
fpc(5l  to  each  other ; the  fame  as  the  fouth  pole  of 
one  magnetic  needle,  will  attradt  and  forcibly 
hold  in  contadf,  the  north  end  of  another.  In 
this  ftate,  the  needles  will  refemble  ice:  the  oppo- 
fite  poles  being  firmly  united,  and  peculiarly  ar- 
ranged, to  each  other. 

If  thofe  two  particles  of  ice,  be  feparatedy  or 
pufhed  to  a difiance  from  each  other,  by  the  in- 
terpofition  of  particles  offire^  they  will  refemble 
the  tw'o  magnetic  needles,  when  forcibly  feparated 
to  a fmall  diftance ; in  which  fiate,  their  mutual 
attraefiion  being  weakened  by  difiance,  they  may 

be 
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be  eafily  moved,  but  will  ftill  attrad  each  other 
with  evident  force;  fo  the  particles  of  ice,  now 
mutually  attrading  with  diminilhed  force,  are  ca- 
pable of  being  cafily  moved,  from  their  prefent 
fituations  with  refped  to  each  other;  in  which 
flatc,  they  form  that  fluid  called  PVater. 

But  were  thofe  magnetic  poles  totally  feparated 
from  each  other,  by  any  interpofing  medium  com- 
bining with  their  magnetic  atmofpheres,  fo  as  to 
extend  them  to  fuch  a diflance,  as  nearly  to  dejiroy 
their  magnetic  excitement:  at  the  fame  time,  that 
every  interjike  was  filled  with  the  interpofed  medi- 
um : ’tis  evident,  that  they  would  be  made  to  >v- 
cede  from  each  other,  by  the  preffure  of  that  me- 
dium furrounding  every  pole,  and  have  but  little 
power  of  counterading  that  feparating  force,  by 
the  attradion  of  the  oppoflte  poles,  in  that  ftate 
of  debility.  So  it  is  with  the  compound  particles 
of  water,  when  much  fire  is  mixed  with  them;  for 
the  interpofing  j^nr,  extends  the  atmofpheres  of  the 
vso  fixed  principles  i weakens  their  natural  excite- 
rnenty  and  feparates  them  nearly  into  difiin^f  partk 
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cles,  each  furroundcd  by  its  rcfpcdlivc  atmofphercs^ 
extended  and  turgid  with  the  particles  of  fire  inter- 
pofcd,  and  conneded  with  thofe  atmofpheres ; in 
confequence  of  which,  each  particle  muft  be  forced 
to  a diftance^  from  every  other ^ and  thtphlogifiic  fieiy 
atmofphere  of  the  earthy  particle  will  have  but  little 
tendency  to  unite^  with  the  (etherial  atmofpheres  of  the 
acidifying  particles  y as  replete  znA  faturated  W’ith  igne- 
ous particles  as  themfelves : therefore,  the  particles 
of  the  water,  will  expand  into  the  ftate  of  va- 
pour. 

*Tis  evident  alfo,  in  this  ftate  of  vapour,  where 
xht  fixed  principles,  compofmg  water,  are  fo  fepa- 
ratedy  as  to  have  fcarcely  any  connexion,  that  they 
may  be  readily  decompofed ; which  in  fad  may 
cafily  be  affeded,  and  is  a proof  of  the  veracity  of 
, the  principles  propofed. 

* 

For  inftance,  iron  is  compofed  of  earthy  parti- 
cles, rendered  metallic,  and  conneded  together 

O 

by  means  of  much  pblogifton.  If  this  phlogifton  be 
extendedy  and  its  attradion  to  thofe  earthy  parti- 
cles 
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cles  zveakened  by  means  of fire,  and  in  that  (late  be 
cxpofcd  to  the  action  of  water,  in  the  violent  flate 
of  vapour,  by  means  of  fire  difuniting  its  compo- 
nent fixed  principles,  and  rendering  them  aeriform, 
by  combining  with  and  extending  their  refpedive 
atmofphercs  of  a(ftive  particles,  ’tis  evident,  that 
the  phlogifion  of  the  iron,  will  attrad  the  eetherial 
atmofpheres  of  the  acidifying  particles  compofing 
the  water,  by  which  thofe  acidifying  particles,  will 
be  drawn  into  -coniacl  with  the  earthy  particles  of 
the  iron,  and  attracted  by  them : in  confequence 
of  which,  thofe  earthy  particles  will  lofe  their 
attradion  to  their  phlogifion,  which  will  be  expands 
ed  and  eagerly  attra^ed  by  the  earthy  particles  of  the 
water,  now  rendered  powerfully  atJive,  by  lofing 
thofe  acidifying  particles  attraded  by  the  earth  of  the 
iron,  with  which  they  were  before  combined  and 
faturated;  but  now  being  entirely  feparated  from 
them,  thefe  earthy  particles  of  the  water,  thus  left 
with  fnall,  tinfatisped,  and  a£live  atmofpheres  of  phlo- 
gifion, will  eagerly  attracJ  into  arrangement,  the 
phlogifion  dfplaced  from  the  earth  of  the  iron,  fo  as 
to  furround  themfelves  with  complete  phlogiftic 

atmofpheres ; 
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atmofpheres ; by  which  they  will  acquire  an  aeriform 
Rate,  and  become  poffelTed  of  thofe  properties, 
which  diftinguifh  them  to  be  inflammable  air. 

It  appears  therefore,  that  when  violently  heat- 
cd(  the  attraflion  of  the  earlb  of  iron,  to  the  acidic 
flying  particles  of  water,  in  an  a^ive  Rate,  and  of 
the  earlh  of  water  not  faturated  with  phlogifton, 
to  the  phlogiflon  of  iron,  together,  arc  flronger, 
than  the  united  attractions  of  the  earth  of  iron  to 
its  phlogiflony  and  of  the  earthy  principle  of  water, 
\.o  acidifying  principle ; each  fixed  principle  being 
in  an  adlive  Rate,  and,  by  means  of fire^  fleparated, 
fo  as  not  to  be  capable  of  faturating  or  fatisfying 
each  other. 

Heated  iron  therefore,  expofed  to  water  in  the 
Rate  of  vapour,  w ill  attradl  the  acidifying  particles 
of  that  watery  and  form  a calx  or  flag ; and  at  the 
fame  time,  will  give  its  pblogiflon  to  the  difengaged 
active  earthy  particles  of  the  water ; which,  attract 
ting  that  phlogiRon  around  them,  will  become 
aeriforniy  or  polTelfed  of  complete  atmolphercs, 

fo 
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fo  widely  extended,  as  to  be  no  longer  evidently 
excited,  or  polTelTed  of  alkaline  properties  ; in 
which  Rate,  they  are  called  inflammable  air. 

Water  therefore,  is  compofed  of  the  acidifying 

frincipky  furrounded  with  a certain  quantity  of 

iher^  which  ather  is  in  that  Rate  of  excitement, 

which  is  called  ar/i/, ‘being  ftrongly  attradive,  ei- 

^ ♦ 

ther  to  phlogifton  in  a fimilar  Rate,  or  to  difenga- 
ged  particles  of  tether  themfelves ; fo  that  the  tether 
furrounding  each  acid  particle,  by  its  ''attradlion 
of  arrange menty  will  attradl  aether  fufficient  to  in- 
velope  every  particle  with  a complete  atmofphere, 
by  which  they  acquire  the  properties  and  name  of 
pure  air, 

Thofe  particles,  in  this  acid,  or  adlive  itate, 
combining  with  particles  of  the  earthy  principle  in 
a Rate  of  great  adlivity,  mutually  attradl  and  fatu- 
ratc  each  other,  fo  as  to  form  that  neutral  com- 
pound, "water;  iov  the  earthy  particles y thus  fatisfy- 
ing  the  acidifying  particles,  are  each  invelopcd  in  ** 
IX J mail  atmofphere  oi phlogijlony  which  in  that  flatc, 
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gives  them  the  properties  which  are  called  alkaline; 
having  a ftrong  attraction  to  acids : and  alfo  a pow- 
er of  taking  into  arrangement ^ fo  great  a quantity  of 
phlogiflon,  as  to  give  them  the  Rate  and  properties 
of  inflammable  air. 

Pure  air  is  therefore  compofed  of  acidifying 
particles,  fully  faturated  with,  and  furroundM  by 
atmofpheres  of  jether;  and  inflammable 
air,  of  particles  of  the  earthy  principle,  rendered 
aeriform,  by  perfedi  atmofpheres  of  phlogifton; 
each  being  in  a great  meafure  inaClive,  on  account 
of  the  great  extent  of  its  atmofpheres,  which  be- 
come lefs  excited  as  their  diftance  from  their  re- 
fpeCtive  actuating  fixed  principles,  as  centres, 
increafes. 

If  thefe  two  airs,  or  gales  be  mixed  together, 
and  their  refpeCtive  atmofpheres  of  aether  or  phlo- 
giflon  be  (till  further  extended  by  means  of  firCy  or 
any  ignited  body,  the  external  and  lefs  forcibly  at- 
♦ trailed  particles  of  thofe  atmofpheres^  will  unite,  and 
Jeparate  from  their  refpeCtive  centres ; and  in  that 
flate,  they  will  form  /re,  or  lights  or  bothy  and 
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cfcapc;  and  at  the  fame  time,  the  fixed  earthy  and’ 
acidifying  pvinciYilcs,  each  ftill  retaining  a certain 
portion  of  thofe  external  atmofpheres,  by  -which 
they  • were  furrounded,  and  which,  to  a certain, 
extent,  they  too  powerfully  attract,  to  be  eajily  fe- 
parated  from,  are  by  thofe  remaining  atmofpheric 
particles  attracted  to  unite,  and  form  veater. 

The  indefatigable,  and  ju'ftly  celebrated  Dr. 
Prieftley,  hath  lately  doubted  the  produdion,  or 
generation  of  Water,  by  exploding  pure  and  in- 
flammable airs  together;  becaufe,  in  his  Experi- 
ments, the  fluid  refiduum,  was  not  pure  watery 
but  evidently  contained  fame  acid.  But  thofe  Ex- 
periments, in  reality  prove  no  more  than  this,^ 
that  the  quantity  of  inflammable  air,  necelfary  to 
fupply  phlogijion  fufficient  to  faturate  the  ether  of 
the  pure  air  employed,  did  not  contain  enough  of 
the  earthy  principlcy  depofited  by  that  phlogifton, 
to  faturate  the  acid  particles  feparated  from  the  ae- 
ther of  the  pure  air;  or,  that  the  quantity  of  phlo- 
giflon  in  inflammable  air,  is  in  too  great  proportion 
to  the  aether  in  pure  air;  in  confequence  of  which, 
the  acidif/ing  particles  are  too  much  deprived  of 
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their  aether,  and  the  remainder  is  inthat  flatcofa(fli, 
vity,  which  con(litutes  acidity.  So  that  if  the  pro- 
portion of  phlogifton  be  too  great,  or  of  the  earth 
too  fmall  in  the  inflammable  air  employed,  the 
acidifying  particles  will  be  left  too  adlive,  or  not 
faturated,  and  the  compound  refiduum  will  be 
water  with  a flight  acidity^.  , • 

And  that  this  difproportion,  is  the  caufe  of  the 
acidity  of  the  water  generated,  is  abundantly  evi- 
dent, from  comparing  the  quantity  of  acid  found  in 
Dr.  Prieflley’s  Experiilnents,  with  the  much  greater 
er  quantity,  yvKich  the  fame  fnea/ur^  pure  air  ycould. 
have  depofited,  ha-d  it  been  dccompofed  by  phof-^ 
phorus.  For  in  .the"  Drs.  Experiments,  500  ounce 
meafures  of  pure.  ^yVj.only  afforded  a.s  much  acid  as 
was  equivalent  to  12.  54  grains  of  concentrated 
acid  of  vitriol;  which  quantity  of  acid  is  capable 
of  faturatfng  as  much  vegetable  alkali  as-  is  con- 
tained in  22f  grains  of  nitre  cryflallizcd  in  meajt 
temperature.  The  fediment  of  the  fame  liquor 
w as  alfo  fuppofed  to  contain,  at  leaft,  as^  much 
acid  as  the  liquor  itfelf.  So  that  the  whole 
! ..  . quantity 
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quantity  of  acid  dcpofitcd  may  be  fuppofed  to  be 
equal  to  about  2 5 grains  of  concentrated  vitriolic 
act'd. 


The  500  Ounce  meafures  therefore  of  pure  air, 
by  combuftion  with  inflammable  air,  depolited  fo 
much  acid  as  was  equivalent  to  about  2 5 grains  of 
vitriolic'  acid,  which  Would  faturate  about  15 
grains  of  foda:  but  had  that  quantity  of  pure  air 
been  decompofed  by  combuftion  with  phofphoruSt 
it  would  have  depofited  about  3 80  grains  of  acid, 
which  would  have  faturated  upwards  >ot  1000 
grains  of  foda. 

' But  in  Dr.  Prieftley’s  experiments,  that  quan- 
tity of  pure  air,  when  decompofed  by  inflamma- 
ble air,  produced  only  2 5 grains  of  acid,  in  the 
liquor  and  fediment;  which  together,  if  we  fup- 
pofe  of  the  fame  kind,  and  ftrength,  as  that  gene-^ 
rated  by  combuftion  with  phofphorus,  wouldonly 
faturate  70  grains  of  foda  : therefore,  asthcwbolc 
quantity  of  pure  air  is^nearly  equally  decompofed 
in  both  cafes,  the  other  355  grains  of  acid  muft 
be  contained  in  the  liquor  produced  by  the  operati- 

M m 2 


on; 


268 


ON  'WATER- 


on ; where  being  not  evident^  as  an  acidy  it  muft  be 
cornbined  to  fatu ration  \'vith  Joniething  capable  of 
neutralizing  it ; and  that  fomething  muft  cither  be 
<etheYy  or  earthy  or  both -y  but  if  it  were  ^ther,  the 
acid  would  ftill  be  aeriform  which  it  is  not,  there- 
fore, it  muft  at  leaft  in  part  be  the  earthy  principlCy 
in  a ftate  of  great  activity,  or  in  that  ftate  which 
we  call  alkaline;  and  that  earthy  principle  in  its  j/- 
kaline  -^2lOy  muft  be  fupplied  by  the  looo  ounce 
meafures  of  infiapimable  air  employed  in  the  expe- 
riment, partly  deprived  of  its  phlogijloUy  by  that 
phlogifton’s  uniting  with  the  aether  of  the  pure  air 
and  producing  light  and  firc;  in  confequence  of 
w'hich,  the  earthy  principle  with  its  adiive  refiduum 
of pblogijlony  combines  with  the  acidifying  principle 
with  Its  adlive  refiduum,  of  (Cthery  and  forms 
ter.  , . • 

But  loooounce  meafures  of  inflammable  air, 
weighing  about  6o  grains,  exploded  with  500 
ounce  meafures  of  pure  air  weighing  about  380 
grains,  produce  about  440  grains  of  water,  con- 
taining about  25  grains  of  acid;  confequently,  if 
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thofc.25  grTins  ofacid  arc  abftratfted,  the  remain- 
der will  be  water  in  its  perfecft,  or  neutral  ftatc. 

It  appearstherefore,  that  if  the  25  grains  of  acid 
furnillied  by  the  pure  air;  be  dedu<5led  from  the 
weight  of  the  pure  air  employed,  the  remainder 
of  that  pure  air,  about  355  grains  muft  enter  into 
the  compolition  of  the  w ater.  Of  what  do  .thofc 
355  grains  confifl? — If  100  grains  of  pure  air  be 
dccompoled  by  phofphorus,  the  phofphorus  will 
gain  1 00  grai  ns  in  weight,  and  thofe  1 00  grains 
arc  and  . capable  of  faturating  2 80  grains  of 
foda:  confequently,  the  weight  of  pure  air  is  that 
of  its  baje^  and  that  bafe  is  acid;  therefore,  the  355 
grains,  entering  into  the  compofition  of  the  water, 
in  the  former  experiment,  are  355  grains  ofacid ; 
and  that  quantity  is  combined  with  the  bafe  of  the 
inflammable  ah\  and  neutralized  To  as  to  form  wa>- 
ter.  But  an  acid  can  be  neutralized,  or  difpoflef- 
fed  of  its  acid  properties,  by  nothing  but  the  ear- 
thy principle  in  an  adfive  or  alkaline  (late,  or  by 
ether;  therefore,  the  bafe  of  inflammable  air  is  an 
earth. 


But 
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But  icHe' hiflainintible  air  6nly  weighed  about  60 
grainSi  therefore' could -ftct  afford  more  fhati  60 
grains  of  earth  to  combine  with,  and  faturate  thofc 
355  grains  Of  acid : cOhfequently,  the  proportion 
of  the  earth  to  the  atiid'^rt  water,  Oanriot  be- 'great- 
er than  about  i-  to  6.  But,  water  is  'di  iitutrdl  flu- 
id, neither  evidently  aeid  nor  alkaline:  therefore, 
the  compofing  it,  mufl:  be  partly /aUirated  with 
the  earthy  principle  in  an  aHive  ffate,  and  partly 
with,  xiheriv'  ' 

C* 

But,  from  Mr.‘  Kirwan’s  Experiments,’ pure  air 
It  feems  may  contain  about  one  eighth  of  its  weight 
of  water, ‘and  inflammable  air  about  one  half; 
therefore,  ‘ if  thofe  proportions  be  deducted,  the 
355  grains  of  pure  air,  will  be  found  to  contain 
about  310  grains  of  acid,  and  the  60  grains  of  in- 
flammable air,  about  30  grains  of  earth ; which 
uniting,  will  form  water,  and  mix  with  that  which 
they  contained  already  formed. 

Water  therefore,  in  reality,  feems  to  be  com- 
pofed  of  a greater  number  of  acid  than  of  earthy 
particles ; the  proportion,  without  pretending  to 

afeertain 
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afcerta'm  it,  may  be  fuppoG;(J,  for  coiivenipncy,  to 
be  JO  of  the  former,  to  i of  the  Utter  j and  cojifct- 
quently,.  the  setherial  particle?  forming  atmofphercs 
around  thofc  nidifying  particles,  midi  be  Jo  farex^ 
tendcj  as  to  have  only  abouf  -oj;:^  tenth Qi\h.t(idliviiyQV 
excitement^  which  the  phlogijiic  particles^  furround- 
ing the  earthy  particles  to  a proportionately  lefs 
extent,  have : by  which  proportion,  the  a^ivity  of 
thofe  (ftberial  particles,  will  be  fo  diminiJJoedy  as  to 
render  their  acidity  imperceptible;  and  the  water 
they  tompole,  by  combining  with  the  more  aciive 
phlogiJlQH,Qii\\z  earthy  particle?,  will  Rill  hc.neiaral. 

When  water  contains  but  little  fire  in  its  inter- 
Rices,  each  earthy  partkle  . viiih  its  fmall  phlpgiRic 
atmofphere,  if  unaccompanied  with  other  earthy 
particles,  would  attract  of  the  acidifying 

principky  to -its  furfacc;  and  they  would  arrange 
thcmfelves  around  it,  in  angles  of  about  bo 
degrees,  fo  as  to  equally  divide  the  furface  of  that 
atmofpheric  earthy  particle  amongft  djern ; and  in 
that  caie,  the  external  phlogjRic  atmofphere  of 
the  earthy  particle,  w'ould  vmtte  w ith  the  external 
aeihcrial  armoQdiercs  of  -the  acidifying  particles, 

and 


272 


ON  WATER. 


and  draw  each  of  them  towards  it,  tiirthcir  re- 
fpedlive  internal  ejfential  atmofpheres  came  into 
contadl ; by  which,  they  would  become  firmly 
fixed  to  each  other,  in  that  particular  mode  of  ar- 
rangement, fo  as  to  form  a folid  particle  of  Ice. 

I 

It  appears  therefore,  when  a number  of  acidify- 
ing particles  with  aetherial  atmofpheres,  of  mode- 
rate extent  and  excitement,  are  mixed  with  a 
fmaller  number  of  earthy  particles,  with  phlogif- 
tic  atmofpheres,  of  lefs  extent  and  greater  excite- 
ment, in  a certain  proportion,  that  they  counter- 
act each  other,  fo  as  to  produce  ■d.fieuiral  compound. 

» t ' 

r 

If  thefe  neutral  or  compound  particles,  be  mix- 
ed with  a number  of  igneous  particles,  fufficient  to 
weaken  their  mutual  attradlion  by  expanding  their 
atmofpheres,  each  earthy  particle,  will  be  fur- 
rounded,  by  its  proportion,  of  the  acidifying  par- 
ticles, moderately  attracted  to  its  furface;  but 
not  fo  firmly  united,  but,  that  every  particle  can 
be  moved  with  the  gentlefi:  force;  fo  that  the 
whole,  will  be  in  that  Rate  of fluidity  which  we 
call  veater.  In  this  ftate,  each  acidifying  particle 

being 
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Ibeing  furrounded  by  atherial  rays,  extending  in 
all  diredions,  thofe  on  that  fide  next  its  particular 
'earthy  avitre,  will  be  attracted  with  confidcrable 
force,  by  the  phUgifiie  atmofphere  of  that  centre; 
while  thofe  extending  out^Joardl\\  or  in  a contrary 
direction,  w ill  attrad;  t\\&  phlogijiic  rays  of  the  neigh- 
houring  earthy  centrCy  extending  through  that  /pace  left 
between  the  acidifying  particles,  (attradedat  cer- 
tain angles,  or  diftances  to  that  furface, ) is 

oppofed  to  thofe  jetherial  rays : in  confequence  of 
this,  the  particles  of  w-ater,  have  a mutual  attrac- 
tion to  each  other. 

If  the  quantity  of/?r,  commixt  with  thefe  par- 
ticles, be  diminijhedy  till  the  refpedive  atmofpheres 
furrounding  each  particle,  be  fufficiently  con- 
tracted and  adive,  the  phlogiftic  atmofpheres  of 
the  earthy  centres,  will  gradually  attrad  thcaethe- 
rial  atmofpheres  of  the  furrounding  acidifying 
particles,  till  their  refpee^ive  internal^  or  ejfential 
atmofpheres  come  into  contad;  when,  they  will 
be  fuddenly  and  violently  drawn  into  cloje  umony  fo  as 
to  become  a folidy  or  ice ; and  the  fire,  before  con- 

N n neded 
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aecfted  with  thofe  atmofpheres,  will  become  dijen^ 
gaged  and  be  expelled. 

But  in  the  Hate  of  water,  the  particles  were  fo 
nightly  connedled,  as  to  move  in  any  manner,  or 
diredtion,  fo  as  to  give  the  moft  fpaceto  the  mov- 
ing body,  and  occupy  the  lead:  room  ; but  now, 

each  atmofphere  acquiring  its  proper  force,  by 

« 

becoming  difengaged  from  the  interpofing  parti- 
cles of  fire,  a certain  arrangement  takes  place,  at 
the  moment  of  congelation ; every  earthy  centre 
at tradis  2indi  firmly  fixes  proper  number  of  acidi- 

fying particles  to  its  furface,  at  certain  angles  or 
difiances  from  each  other ; and  as  the  astherial  at-  , 
mofpheres  of  thofe  diftant  acidifying  particles, 
attract  the  phlogiftic  rays  of  the  neighbouring 
earthy  particles,  extending  from  the  /paces  be- 
tween their  refpedlive  acidifying  particles,  ’tis 
evident,  that  at  this  moment  of  congelation  when 
each  acidifying  particle  becomes  fixed  in  its  pro- 
per place,  to  its  own  proper  centre,  that  it  \vill 
attract  the  neighbouring  particle  of  water,  to  ar- 
range itfelf  fo,  that  it  may  attrad  the  centre  of 
the  unoccupied  /p;?cc,  or  that  part  of  the  neigh- 
bouring 
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bourlng  earthy  particle,  which  is  moji  dijiant  from 
the  acidifying  particles  properly,  furrounding  it; 
and  in  th^t  pojilioriy  or  mode  of  arrangement y the  two 
particles  will  become  jir7nly  unitedy  and  capable -of 
taking  others  into  Oifimilar  arrangement,  fo.as  to 
form  a Jolid  majs  of  /V<?.  ; • . 

^ ' I 

But,  if  the  water,  inftead  of  being  robbed  of 
the  quantity  of  fire  necefTary  to  its  fluidity,  Ee  ex- 
pofed  totheadlion  qi  2,  ftill  greater  degree  of  heat, 
equal  to  212°  or  upwards,  that  increafed  quantity 
of  fire,  will  diftend  every  atmofphere,;of  every 
particle  compofing  that. water,  and  enter  into  at- 
mofpheric  arrangement  with  then),  by  attradling 
and  infinuating  itfelf,  between  every  adlive  parti- 
cle, forming  thofe  atmofpheres  of  either  kind ; by 
w hich,  they  will  be  fo  extended,  and  their  activity 
fo  weakened,  that  their  refpedlive  fixed  centres,, 
will  be  very  far  removed  from  each  other;  and 
the  contrary  kinds  of  particles,  forming  each  patv 
tide  of  w-ater,  wall  be  but Jlightly  co)inedled. 

When 
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When  the  quantity  of  fire  becomes  fo  great,  as 
to  expand  thofe  atmofpheres  to  a certain  extent y the 
aetherial  atmofpheres  'extending  from  the  fur- 
rounding  acidifying  particles  of  one  particle  of 
water,  will  lofe  their  power  of  attra<fling  the  phlo- 
giftic  rays  extending  from  the  central  earthy  par- 
ticles of  the  neighbouring  particles  of  water ; partly 
on  account  of  each  atmbfpheric  ray  being  weaken- 
e'd  by  extenfion,  and  partly  by  the  aetherial  atmo- 
fphere  of  each  acidifying  particle,  furrounding 
each  caithy  centre,  being  fo  turgid  and  expanded^ 
as  toy>r(^<upon  each  other y and  fill  up  ihqfe /paces 
naturally  left  between  them  in  their  Hate  of  wa- 
ter; by  which,  the  of  x\\t  phlogi/ic  ex- 
tending from  each  refpedive  earthy  -centre,  will 
be  perfeBly  inierceptedy  and  every  attradfion  be- 
tween the  particles  of  water  mu  ft  ceafe;  and  each 
compound  particle  of  water,  being  thus  prercentcd 
from  having  any  attraBion  to  thofe  near"  it,  the 
turgid  atmofpheres  of  each,  at  that  moment  when 
every  counteradling  attraction  of  confolidation 
ceafes,  will  injlantly  and  forcibly  expandy  and  recede 
to  xh.Q.\v  full  extent  from  each  other,  fo  as  to  alfume 
the  ftate  of  vapour. 


At 
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. At  the  veiy  moment  too,  when  ahno/pheres 
ceafe  to  be  confined  by  the  attraction  uniting  one 
particle  of  water  to  the  other,  they  will  attract  in- 
to arrangement  a number  of  the  particles  of  jirc^ 
which  before  were  only  crowded  into  the  interfti- 
ces  of  the  lines  of  particles  forming  thofe  atmo^ 

I 

fpheres ; by  which,  they  will  become  till  more 
extended,  and  expand  into  the  Hate  of  vapour; 
and  tthe  quantity  of  fire  or  Jenfihle  heat  will 

be  diminijhedy  by  the  number  of  its  particles  at- 
tracted by  thofe  atmofpheres  into  combination 
with  them ; in  w'hich  ftate,  the  igneous  particles 

mull  Idfe  conliderably  of  their  activity,  and  be- 

/ 

come  latent:  till  thofe  atmofpheres  he  again  con- 
tracted fo  far,  that  one  compound  particle  can 
attract  another,  and  become  water;  by  wiaich  at- 
traction, the  atmofpheres  will  be  condenfed,  the 

fixed  centres  approximated,  and  the  interpofcd 

« 

particles  of  fire  prcflcd  out,  fo  as  to  flow  oil'  in 
their  adlive  difcngaged  ftate,  and  produce  ienfi- 
ble  heat. 

It  appears  therefore,  when  for  the  fake  ol  giv- 
ing  a general  idea  oi'-ji-atcr,  I compared  one  of  its 

particles, 
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particles,  compofed  of  the  earthy  ■ and  acidifying 
principle  in  adlive.  Rates,  to  a needle,  rendered 
magnetic  by  having  all  its  phlogifton  excited  at 
one  of  its  ends,  arid  all , its  aether -to  the  otherj 
that  the  comparifon  was  not  ftridly  juft;  for  al- 
though the, particles  of  water  are  held  together, 
by  means  of  the  phlogiftic  atrnofphere  of  the  ear- 
thy principle  of  one,  attracting  the  aetherial  at- 
mofpheres  of  the  acidifying  particles  of  others,  as 
before  aflerted,  yet  there  is  this  difference,  that 
inffead  of  a particle  of  water  being_ formed  of  one 
earthy  particle,  united^ to  one  acidifying  particle, 
fo  as  that  each  may  form  one  end  of  the  particle 
of  water  they  compofe,  the  earthy  ^particle  with 
its  atrnofphere  of  phlogifton,  refembling  the  fouth 
pole,  and  the  acidifying  particle  wdth  its  aetherial 
atrnofphere  the  north  pole  of  a magnet,  in  reality, 
e^c/j  earthy  particle  with  its  excited  phlogiftic  atmof- 
phcre,  is  furrounded  on  every  fide  by  a certain 
number  of  acidifying  particles,  actuated  by  atherial 
atmofpheres;  and  thofe  acidifying  particles  are 
arranged  to  that  earthy  centre  at  certain  angles  with 
refpedl  to  each  other. 


Suppofe 
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Suppofe  the  angle  formed,  by  the  rays  extend- 
ing from  any  two  acidifying  particles  to  that  ear- 
thy centre,  be  6o“.  thofe  two  particles  with  their 
cetherial  atmpfpheres,  and  the  phlogijiic  atmofphere 
of  the  earthy  particle  in  the  centre,  will  refemblc 
an  iron  rod  of  a certain  length  and  proper  thick- 
nefs,  having  an  telberial  magnetic  atmofphere  at 
each  end^  and  a phlogijiic  one  in  the  centre^  particu- 
larly, if  it  be  bent  at  its  centre  to  an  angle  of  60**. 
If  another  rod  of  the  fame  lize  and  figure,  and  in  a 
fimilar  ftate  of  excitement,  be  brought  near  and  par- 
allel to  it,  ’tis  evident,  that  it  cannot  be  attradled: 
but  if  either  of  its  aiherial  ends  be  brought  into 
the  middle  of  the  /pace  between  the  two  ends  of  the 
former,  it  will  pajs  between  them,  and  be  attradled 
to  their  phlogijiic  centre.  In  like  manner,  the 
acidifying  particle  of  one  particle  of  water,  w ill 
pafs  betw  een  the  aetherial  atmofpheres  of  any  two 
acidifying  particles  partly  compofing  another,  and 
its  own  cetherial  atmofphere  w'ill  be  fo  attracted  by 
the  phlogijiic  atmofphere  of  the  earthy  centre  of  the 
others,  that  it  will  be  held  in  that  certain  pejition,  or 
arrangement',  and  be  immoveablyfixed  there,  if  the 

quantity 
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quantity  of  fire  be  not  fo  great,  as  to  prevent  their 
mlernal  atmofpheres,  from  being  drawn  into  con- 
tact. ' 

Water  appears  therefore,  evidently  to  be  compofed 
ofparticlesofthe  earthy  principle,  withfmall  atmo- 
fpheres  of  phlogifton  in  a very  acftive  Rate,  com- 
bined with  a greater  number  of  acidifying  parti- 
cles, with  more  extended  atmofpheres  of  aether, 
confequently,  in  a lefs  excited  (late,  than  the 
phlogifton  of  the  earthy  particles  with  which  they 
are  united ; 'the  greater  adlivity  of  the  phlogifton, 
making  up  for  the  deficiency  of  the  number  of 
earthy  particles,  fo  as  to  enable  them  to  faturate 
thofe  acidifying  particles,  and  form  with  them  this 
neutral  fluid,  water.  Their  proportions  I at  pre- 
fent  have  not  data  fufficient  to  enable  me  to  de- 
termine. 

The  decompofition  of  water  when  violently  ex- 
panded by  means  of  fire,  fo  as  to  be  in  the  ftate  of 
vapour,  or  Jieani,  by  iron  made  hot;  fufficiently 
proves  thefe  principles ; for  the  earth  of  the  iron 
attradling  the  acid  of  the  water,  becomes  a calx, 

and  • 


ON  WATER. 


281 


and  at  the  fame  time  gives  out  its  phlogijlony  which 
is  feized  upon  by  the  adlive  earthy  particles  of  the 
water,  then  perfectly  difengaged,  and  attracted 
by  them  into  arrangement,  fo  as  to  form  mnplete 
phlogijiic  atmofpheres  around  them ; by  which,  they 
become  expanded  into  inflammable  air.  The  addi- 
tional W'eight  acquired  by  the  earth  of  the  iron,  and 
the  weight  of  the  inflammable  air  produced,  toge- 
ther, being  equal  to  the  weight  of  the  water  dif- 
appearing. 

And  as  a further  proof,  I fliall  juft  -mention  the 
produdtion  of  pure  air^  when  pure  nitrous  acid  is 
expofed  to  the  adtion  of  light. 

Nitrous  acid  is  evidently  compofed  ofwater,  witha 
fuperabundance  of  acidifying  particles  wnth  fmall 
aetherial  atmofpheres ; confequently,  in  an  adlivc, 
or  acid  ftate.  In  this  compound,  the  acid  parti- 
cles ftrongly  attradh  the  earthy  particles  of  the  wa- 
ter} in  confcquence  of  which,  they  muft  retain 
their  proper  acidifying  particles  with  a force  Icjs 
than  natural.  In  that  ftate,  if  they  be  expofed  to 
lights  which  is  a compound  of  aether  and  phlogif- 
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ton,  thofe  acidifying  particles  will  attradl  the 
aether  of  the  light;  and  the  phlogifton  feparated 
from  that  aether,  will  be  attracted  by  the  earthy 
particles,  which,  by  being  thus  fatisfied 
with  phlogifton,  will  lofe  their  attradtion  to  their 
natural  acidifying  particles,  at  the  very  moment 
when  thofe  acidifying  particles  attradl  aether  from 
the  light,  fufficient  to  give  them  complete  atmoj-, 
,pheres,  and  enable  them  to  expand  and  become 
pure  air. 

Thofe  earthy  particles,  with  their  acquired  phlo- 
gifton,  will  be  attradled  by  the  particles  of  nitrous 
acid,  anddilTolved  or  equally  diffufed  among  them. 

Water  is  produced,  when  pure  air,  which  is 
certainly  compofed  of  particles  of  the  acidifying 
principle,  and  aether,  and  inflammable  air,  which 
is  compofed  of  particles  of  the  earthy  principle 
with  phlogifton,  are  mixed  together  in  certain 
proportions,  and  exploded  : it  is  decompo-, 
fed  when  iron,  in  proper  circumftances,  attradls 
its  acid,  and  at  the  fame  time  gives  out  phhgijion 
enough  to  furround  its  earthy  particles^  with  com-, 
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plcte  atmofpheres,  which  in  that  Rate  become 
inflammable  air:  audit  like  wife  is  decompofed  by 
nitrous  acid,  vvhich  attrads  its  earthy  particles, 
if  at  the  fame  time  its  acidifying  particles  can  meet 
with  ather^  enough  to ' give  them  fufficiently  ex- 
tended atmofpheres ; as  is  the  cafe  when  the  mix- 
ture of  nitrous  acid  and  water,  is  expofed  to  the 
adlion  of  lights  with  room  to^  expand  ; in  which 
cafe,  the  acidifying  particles  of  the  water,  will  re- 
fign  their  earthy  particles  to  the  nitrous  acid,  and 
attradling  the  aether  of  the  light y will  expand  and 
become  pure  air;  the  difengaged  phlogifton  of  the 
light  being  at  the  fame  time  attradled  by  the  ear- 
thy particles  of  the  water,  and  equally  diffufed 
amongft  the  nitrous  acid:  confequently,  zvater 
is  compofed  of  particles  of  the  earthy  principle  with 
phiogiflony  united  to  acidifying  particles  with  athery 
mutually  faturating  each  other : wiiere,  however, 
the  acidifying  particles  feem  to  be  rnoft  numcrouSy 
and  their  atherial  atmofpheres  mofi  extended;  and 
confequently,  lefs  active  than  the  phlogifton  fur- 
rounding,  and  actuating  the  earthy  particles  with  ' 
w’hich  they  are  combined. 
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I have  now  explained  what  I mean  by  the  ele- 
ments of  nature;  and  attempted  to  demonftrate 
their  cxiftence ; to  point  out  the  general  fimple 
properties  which  each  is  polTefTed  of,  and  to 
Ihew,  that  thofe  fimple  elements  and  properties, 
fingly,  or  combined,  produce  thofe  powerful 
agents  of  nature,  whofe  wonderful  effedls  ftrike  us 
with  awe,  or  fill  us  with  admiration ! 

1 fhall  here  therefore  conclude  the  fubjed:;  but 
for  the  fake  of  bringing  the  whole,  as  much  as 
poflible,  into  one  point  of  view,  fiiall  add  the  fol- 
lowing Recapitulation. 
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Recapitidation. 


1 .  VERY  thing  is  compofcd  of  matter , acflua- 
ted  by  the  property  of  by  which 

alone  all  the  operations  and  phenomena  of  nature 
are  produced. 

2.  Matter  is  of  two  kinds,  one  of  which  may 
be  called  fixed^  and  the  other  a^ive. 

3.  Particles  of  fixed  matter  have  no  property 
but  impenetrability t and  general  attrabiion : but, 

4.  Particles  of  abiive  matter,  when  attradted  by 
particles  of  fixed  matter,  become  excited  to  attradl 

each 
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each  other  into  arrangement^  fo  as  to  form  lines  ex- 
tending like  radii  around  the  fixed  particles ; and 
receding  from  each  other  as  their  diftances  from 
thofc  fixed  centres  increafe,  fo  as  to  form  expand- 
ed atmqfpheres  around  them. 

5.  The  particles  of  adlive  matter  are  of  two 
kinds,  each  being  equally  attradled  by  fixed  parti- 
cles, and  in  confequence  of  that,  excited  to  au 
tradt  particles  of  its  own  kind,  into  atmojpheric  ar^ 
rangement.  One  kind  of  thefe  adlive  particles  I 
call  j^iher,  and  the  other  Phlogijion. 

6.  Fixed  particles  of  matter,  furrounded  by  at- 
mofpheres  of  ^ther,  will  form  compound  particles* 
which  cannot  be  decompofed,  becaufe  that  aether 
can  never  be  attradled  with  greater  force,  by  any 
thing,  than  by  the  fixed  particle  which  it  already 
is  united  to : thefe  compound  particles  being 
therefore  indefinidlible,  will  form  a fixed,  or  /olid 
principle ; which  I therefore  call  the  Earthy  prin- 
ciple. 
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7.  In  like  manner,  fixed  particles  of  matter  at-  . 
tracfling  atmolpheres  of  phlogijiony  will  produce 
the  indeftrudible  compound  particles,  which  form 
iho.  acidifying  prmciple.  --i- 

8.  The  a^ive  particles  of  matter^  befides  this 
attradlion  of  arrangement  amongft  fimilar  parti* 
cles,  when  excited  to  become  atmofpheric  around 
fixed  centres,  have  likewife  an  attra5iion  7niitually, 
to  each  other y when  in  fimilar  flates  j by  which , 
riieir  particles  move  into  union  from  their  circum- 
ferences, progrejfi'vel^  to  their  centres,  until  thofe 
refpedive  fixed  centres  are  drawn  into  contadc. 
This  attradtion  between  atmofpheres  of  the  differ- 
ent adlive  particles,  drawing  and  holding  their 
fixed  centres  together,  is  called  the  duration  of 
Cohfywn\  therefore, 

9.  Particles  of  the  earthy  principle,  by  means 
of  the  aethcrial  atmofpheres  efiential  to  them  as 
principles,  will  attradl  the  phlogiftic  atmofpheres, 
of  particles  of  the  acidifying  principle,  by  which 
their  refpedlive  fixed  centres  will  be  drawn  into 
contadt,  fo  as  to  form  a folid  mafs. 
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I o.  iT^ther  and  phlogifton  being  univcrfally  dif- 
fiifed,  in  their  unexcited  fluid  ftate,  are  capable 
of  penetrating  between  the  lines  of  acflive  parti- 
cles, arranged  around  fixed  particles,  or  fixed 
principles ; in  confequence  of  which,  one,  or  botflf 
will  receive  a certain  degree  of  excitement  from 
every  fixed  particle,  or  fixed  principle ; which 
excitement,  will  caufe  them  to  attradl  fimilar 
particles  to  arrangement,  and  form  lines  of  aethc- 
rial,  or  phlogifiic  particles,  which  would  extend 
in  all  diredions,  far  as  creation  itfelfi  if  they  were 
not  to  meet  with  rays  of  the  oppofite  kind,  in  a 
fimilar  ftate  of  excitement,  from  other  bodies. 
But  when  rays  of  aether,  or  phlogifton,  excited  by 
the  fixed  particles  of  one  body,  meet  with  lines  of 
the  contrary  adlive  particles,  excited  by  ano~ 
/her,  they  will  draw  thofe  bodies  into  contadl: 
the  greater  the  number  of  fixed  particles,  the 
greater  will  be  the  number  of  a^ive  particles  thus 
excited;  and  confequently,  the  more  powerful  their 
attradlion.  Thus  is  produced  the  Attradiion  of 
Gravity : by  which  every  mafs  of  matter  is  con- 
nedted  with  every  other. 

, 2 1 . Fixed 
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1 1 . Fixed  particles  of  matter,  give  to  adlive 
particles  their  excitement,  by  which  the  adlive 
particles  of  one  kind,  become  attradtive  to  thofe 
of  the  other;  confequently,  the  attradlion  be- 
tween fixed  and  adtive  particles  when  in  contadf, 
is  moft  powerful : but,  as  that  attradlion  is  weak- 
ened by  dillance,  thofe  atmofpheres,  at  a certain 

/ 

extent  from  their  fixed  centres,  will  begin  to  have 
a greater  attradlion  of  union  to  adfive  particles  of 
the  other  kind,  than  of  arrangement  to  fimilar  parti- 
cles; in  confequcnce  of  which,  they  will  attradl 
an  external  atmoQ>here  of  the  oppojitc  kindy  rather 
than  extend  themfelves,  by  taking  more  particles 
of  their  (mn  kind  into  arrangement  Therefore. 

12.  The  (etherial  atmofphere  furrounding  a 
particle  of  fixed  matter,  fo  as  to  form  a particle 
of  the  earthy  principle,  when  of  a certain  extait 
around  that  fixed  particle,  will  attradt  an  atmo- 
fphere phlogidoizy  by  which  it  will  acquire  the 
property  which  is  called  Alkaline ; if  that  phlogif- 
tic  atmofphere  be  fully,  or  widely  extended,  its 
excitement  W'ill  be  fmall,  and  its  alkaline  proper- 
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tv  fcarcely  evident;  but,  if  it  be  of  little  extent, 
the  particles  will  be  powerfully  alkaline. 

j . 

13.  In  like  manner,  the  phlogijiic  effential  at- 
mofphere  of  a particle  of  the  acidifying  principlej 
of  a certain  extent,  will  iiivelope  itfelf,  with  an 
external  atmofphere  of  tether;  which  will  manifeft 
its  adlivity,  by  a proportionate  degree  of  that 
property  called  Acidity, 

14.  liYit  ejfential  atmofphere  of  every  fixed  par- 
ticle of  matter,  vtndtnng  it  3.  fixed  principle y being 
at  fuch  a diftance  from’its  exciting  centre,  as  to 
have  its  attraftion  to  the  oppofite.  adive  fluid, 
greater,  than  its  attradion  of  arrangement  to  fi- 
inilar  particles,  will  attract  thofe  particles  of  a con- 
trary kind,  into  arrangement  around  them ; and  to 
a certain  extent y.  their  attradion  of  arrangement y 
will  he  greater  th2in  their  attradion  of  union j to  the 
contraiy  adive  particles. 
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15-  A particle  oi  either  of  the  fixed  principles, 
v ill  therefore,  if  poflible,  furround  itfelf  with  an 
atmofphere  of  the  oppofite  kind  of  active  particles, 
to  that  extenty  where  the  attraction  of  arrange- 
ment, ccajes  to  be  moft  powerful ; in  which  ftate, 
the  particle  becomes  aeriform  Confequently, 

16.  An  earthy  particle,  full  external zx.- 

mofphcre  of  phlogifton,  or  in  the  ftate  of  inflam- 
mable air,  will  not  fenfibly  aCt  upon  a particle  of 
the  acidifying  principle,  with  a complete!  atmof- 
phere of  aether,  forming  a particle  of  pure  air ; 
becaufe,  each  is  in  that  fate y in  which,  their  ex- 
ternal particles  have  ho  decided  tendencyy  either  to 
arrangonent  with  fimilar  particles,’  or  to  unite  with 
tht  oppofieMind.  But,'  ■>  . 

17.  If  thofe  external  atmofpheres  be  extended  by 
heat  or  fircy  with  that  increafed  diftance,  from 
their  refpeclive  centres,  they  will  acquire  a ten- 
dency to  unitey  as  being  removed  to  that  difance 
I’rom  thofe  refpective  centres,  where,  the  attraSiion 
of  unimiy  exceeds  the  force  of  arrangement. 
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. I 8.  A particle  of  the  earthy  principle,  with  a 
partialy  or  /mall  external  atmofphere  oi phlogijloity 
will,  therefore,  be  in  that  ftate  of  adlivity  which 
we  call  alkaline ; having  an  attraction  of  union  to 
the  acidifying  principle,  whofc  aether  is  in  a fimi- 
lar  active,  or  acid  ftate,  but  having  a Jiill  greater 
attraction  of  arrangement  to  phlogifton,  which  if  it 
can  meet  with,  in  proper  circumftances,  difenga- 
ged,  it  will  attract,  in  preference  to  the  acidifying 
principle ; as  is  the  cafe  when  water  in  the  ftate  of 
/canty  is  expofed  to  the  aCtion  of  iron^  properly 
.heated;  the  particles  of  the  water,  will  fe- 

parate  from  the  acidifying  particles  with  which 
they  were  combined,  to  attraCl  into  arrangement 
complete  atmofpheres  of  pblogi/oHy  from  the  iron; 
by  which  the  earth  of  the  iron,  will  be  left  to 
unite  with  the  acidifying  particles  of  the  Mater, 
and  the  earthy  particles  of  that  water  with  their 
complete  phlogifbic  atmofpheres,  will  expand  and 
become  inflammahle  air.  . So  likewife,  when  the 
earthy  particles  of  water,  are  at  traded  by  nitrous 
acid,  its  acidifying  particles  will  attraCI  into  ar- 
arrangement,  the  <ether  of  light y and  become  pure 
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rt/r,  than  remaiii'iinited  to  the  earthy  parti- 
cles. Therclbre,  . 

t. 

19.  When  thofc  external  atmofpheres  of  the 
earthy  and  acidifying  principles,  are  very  JnniU, 
and  very  adiye,  they  will- unite,  and  .draw  their 
internal  atmofpheres  into  contadl,  and  union  alfo, 
fo  as  to/orm  -neutral,  compounds,  if  each -be  in 
proper  proportion ; If  they  be  e^ch  oi  'moderalc 
extent y when  their  external  atmofpheres  are  drawn 
into  c.ontad,  and  rufh.into  clofer  ,union,''/»izr/  of 
thofe  external  atmofpheres  will  be  difengagedy  and 
unite  and  efcape;  but,  if  each  be  and  fully 

extendedy  they  wall  be  fo  inadive  as  to  form,  no 
union  with  each  other,  capable  of  feparating  theni 
from  their prefent  connexions;  unlefs  by  means 
off  re,  they  be  fo  far  removed  from  the  centres 
by  which  they  are  refpedively  attradted,  as  to  ac- 
quire an  attradlion  of  union,  greater,  than  that  of 
arrangement ; in  which  cafe,  part,  or  all  of  both 
.will  unite  and  form  fire,  or  light;  and  the  more 
active  remaining  particles  of  each,  if  any  remain, 
being  Itrongly  retained  by  their  fixed  principles, 

will 
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will  unite  alfo,  and  draw- thofe  centres  into  com- 
bination ; as  is  the  cafe  with  pure  and  inflamma- 
ble air,  when  by  means  of  fire,  they  combine  and 
produce  Fire,  Light, ! and  Water.  • 

20.  No  fixed  principle  will  part  from  its  exter- 
nal atmofphcrc,  unlefs  it  can  acquire  the  oppofite 
fixed  principle,,  to  attract  and  fatisfy  it,  in  the 
place  of  its  active  principle  difengaged ; neither 
will  that  a6five  atmolphefCi  feparate  from  its  fix- 
ed principle,  unlefs' it  can  meet  with  the  other  ac- 
tive principle  wherewith  to  combine,  at  the  fame 
time,  that  their  refpedtive  fixed  principles  unite : 
unlefs  the  principles  bedifproportionate,  in  which 
cafe,  the  a&ive  principle  difengaged  from  one, 
may  be  attrad;ed  to  arrangeme7it  around  thofe  par- 
ticles of  thz  fixed  principle  oi  another,  to  W'hich  it 
hath  an  affinity,  fo  as  to  give  them  coinpleie  atmo- 
Jpheres  and  render  them  Aeriform, 
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2 1 . Compound  bodies^  may  contain  both  the  fix- 
ed and  aclive  principles,  in  fuch  proportions,  as 
to  have  a ftrong  attraction,  to  both  cetber  and  phlo^ 
gift  on  in  their  common  ftate ; in  which  cafe,  thpy 
will  refemble  two  fixed  particles  of  matter,  fur- 
rounded  with  a compound  of  aether  and  phlogifton; 
if  the  aether  were  excited  particularly  to  furround 
one  fixed  particle,  the  other,  being  deprived  of 
its  fhare  of  that  aether,  would  exert  its  fy.ll  force^ 
upon  the  phlogifton,  and  attract  it  around  itfelf. 
Thus, 

22.  Iron^  is  fuch  a compofition,  that  it  natural- 
ly attracts  both  aether  and  phlogifton.  If  one  of 
thofe  active  fluids  be  excited  at  one  end  of  a rod  of 
iron,  it  will  attract^all  theftmilar  particles,  near  it, 
into  arrangement ; While  the  other  fluid  will  be- 
come more  powerfully  attradted,  at  the  other  end  of 
the  rod,  than  ufual,  by  the  whole  attraction  of  that 
end,  being  then  exerted  upon  // therefore, 
it  will  form  an  atmofphere  at  that  end',  and  the 
rexi  will  become 
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23.  If  the  tetherial  end  of  this  magnet,  be  ap- 
plied to  the  end  of  another  iron  rod  in  its  natural 
Hate,  it  will  attrad:  and  excite  all  the  phlogijion  of 
that  natural  rod  to  that  end^  and  all  its  ather 
will  recede  to  the  other ^ and  form  an  aethcrial  at- 
mofphcre;  in  confequence  of  which,  this  fecond 
rod  will  become  a magnet  alfo. 

24.  The  aetherial  pole  therefore,  is  like  a par- 

ticle of  the  earthy  principle,  as  being  a fixed  cen- 
tre with  an  atmofphere  of  aether;  infeparable,  on 
account  of  the  flrong  natural  attradion  of  the  iron: 
and  the  phlogiftic  pole,  will  rcfemble  a particle  of 
the  acidifying  principle.  The  oppofite  poles, 
like  the  contrary  principles,  firongly  attrading 
each  other,  but  refufmg  every  connexion  with 
fimilar  poles.  ' 

25.  Thefe  two  different  atmofpheres, 

cannot  Jeparate  from  their  refpedive  poles,  by  uni- 
ting^ becaufe,  they  both  are  equally  attraded  by  the 
iron,  either fingly,  ox  combined:  therefore,  their  at- 
trading  each  other,  does  not  prevent  their  being 
jVdl  attrabJed,  and  retained,  by  the  iron. 
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a6.  Compound  bodies t containing  either  jether,  or 
phlogifton  in  a ftatc  of  fome  adlivity,  in  fome 
meafure  refemble  the  fixed  prmcipleSt  as  having  an 
attraction  to  active  particles  of  tfie  contrary  kind; 
and  by  a proper  excitement,  they  may  be  made 
to  attradt  thofe  oppofite  particles,  into  an  atmojphe^ 
tic  form  around  them.  For  inftahce, 

27.  Sulphury  contains  much  phlogifton ; and 
being  always  naturally  furrounded  by  both  aether 
and  phlogifton  in  their  common  ftate,  when  its  fur- 
face  is  excited,  it  will  attradl  an  atmofphere  of 
tether  i and  the  phlogifton,  naturally  combined 
with  that  aether,  by  ‘ being  thus  feparated,  will 
become  equally  excited ; but  the  fulphur  hath  no 
attradtion  for  pblogijhny  therefore  it  muft  unite  it- 
fclf  to  the  furface  of  the  rubber. 

But  in  this  cafe,  the  quantity  of  ather  being 
great,  and  the  degree  of  excitement,  which  the 
phlogifton  of  the  fulphur  is  capable  of  giving, 
being  fmall,  the  attradlion  of  arrangement  of  that 
(ether  muft  be  Icfs,  than  the  attradlion  of  union  to 

Q^q  phlogifton; 
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phlogifton;  as  being  extended  further  from  the  ex- 
citing furface,  than  where  the  attra<5lion  of  arrange- 
ment, ceajes  to  be  mofl  powerful:  in  confequencc  of 
which,  its  external  particles  will  ftrongly  attract 
the  external  particles  .of  the  phlogifton  feparated 
from  it,  or  excited  to  the  furface  of  the  rubber; 
and  when  that  union  is  deftroycd  by  the  feparation 
of  the  rubber,  from  the  furface  of  the  fulphur 
which  it  excites,  the  attradlion  of  union,  of  the 
aether,  to  the  oppofite  principle,  being  left  in  full 
force,  it  will  immediately  attradl  an  external  atmo^ 
fphere  of  phlogifton,  from  the  aether  and  phlogifton 
fupplied  by  furrounding  bodies,  in  their  common 
ftate ; which  phlogifton  it  will  take  along  with  it : 
at  the  fame  time,  that  the  phlogifton  excited  to  the 
rubber,  will  furround  itfelf  with  the  xther,  difen- 
gaged  from  that  phlogifton  which  now  forms  the 
external  atmofphere  of  the  fulphur ; fo  that  the  ful~ 
phiir  will  have  attradled  to  its  furface,  an  atmo- 
fphere of  aether  furrounded  by  another  of  phlogif- 
ton, and  be  negatively  eledtrificd ; while  its  rub- 
ber, will  poffefs  an  atmofphere  of  phlogifton,  with 
an  external  one  of  xthcr,  and  be  pofitively  elecftri- 
fied. 
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28.  Glafs,  on  the  contrary,  by  friction,  will  at- 
tract to  its  furface  an  atmofphere  of  phlogijion, 
which  will  alTuntc  an  external  atmofphere  of  cether^ 
while  the  oppofite  acflive  principles,  feparated 
from  thofe,  will  form  an  eleBric  atmofphere  of 
(CtheVy  enveloped  with  an  external  one  of  phlogij- 
iouy  on  the  rubber.  So  that, 

29.  Sulphur,  in  its  elcdric  Hate,  refembks  a 
particle  of  earth  in  its  alkaline,  or  aeriform 
flate,-  being  a fixed  centre,  with  an  internal 
atmofphere  of  .aether,  attracting  an  external 
one  of  phlogifton : and  glafs,  when  excited  to 
become  elecTric,  is  like  a particle  of  the  acidifying 
principle,  in  its  acid,  or  aeriform  ftate.  The 
two  fixed  principles,  in  thefe  fiates,  will  attract 
each  other,  unite,  and  difengage,  at  leaft  part  of 
their  external  atmofphercs : but  the  oppofile  elc^ric 
atmofpheres,  will  both  unite  wdth  their  conlrarteSy 
and  totally  Jeparate  in  the  ftate  of  fire,  or  light;  be- 
caufe,  they  were  not  fo  firongly  attra6tcd,  by  their 
refpediive  exciting  furfaces,  as  to  be  infeparable ; 
thofe  furfaces,  in  reality,  only  exciting  them  by 
virtue  of  the  adtivc  principle,  molt  excited  and 
powerful  in  each. 

Q^q  2 29.  i'Tthci’ 
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30.  AXther  and  phlogifton  in  very  different 
ffates  of  excitement,  have  no  aftion  upon  each 
other;  for  if  aether  ho:  greatly  excited,  and  phlo* 
gifton  but  gently  fo,  the  attraSJion  of  arrangement 
between  the  particles  of  aether,  will  not  give  place 
to  the  weaker  attraSlion  of  imion^  of  the  (lightly  ex- 
cited particles  of  phlogillon : fo  that  in  fact,  a 
needle  may  be  furrounded  with  a magnetic  atmo- 
fphere,  an  eledric  atmofpherc,  with  light,  with 
fire,  with  air,  and  at  the  fame  time,  with  odor- 
ous particles,  flowing  ofi',  or  furrounding  it  in 
every  diredion,  none  of  which,  interfere  vith 
the  otherj  but  all  preferve  their  peculiar  proper- 
ties, and  produce  their  proper  effeds,  without  in- 
terrupting each  other.  ^ 

3 1 . When  aether  and  -phlogifion  combine  and  Jepa- 
ratCy  form  folid  bodies  or  principles,  they  may 
become  exciting  hafes  to  each  other  ; in  fuch  a cafe, 
if  the  phlogijion  be  moft  excited,  or  adive,  it  ap- 
pears probable,  that  they  form  Efir,  wbichy  be 
that  as  it  may,  is  certainly  a compound  of  the  two 
adive  fubtile  principles,  and  is  capable  of  perva- 
ding every  fubftance,  and  is  fubjed  to  the  laws  of 
fluidity;  having  however,  a peculiar  attradion,  or 

power 


RECAPITULATION. 


301 


power  of  combination  with  the  aHive  principles  of 
all  bodies. 

32.  By  this  general  attradlion  to  particles, 
of  both  kinds,  fire  not  only  flows  readily  into  the 
/paces  left  between  the  lines  they  form  by  arrange- 

I 

ment,  but  alfo  infinuates  itfelf  between  each  parti- 
cle ! in  confequehcc  of  which,  the  atmofpheres 
they  form,  -become  extende/  and  their  attraeftion 
to  their  refpedlive  centres  weakened;  fo  that  atmo- 
fpheres of  the  contrary  kinds,  which  be/ore^  were 
inadive,  having  as  great  an  attradion  to  their  re- 
fpedive  centres,  as  to  each  other,  now  being  fur- 
ther removed  from  thofe  centres,  their  attradion 
oi  union y ox  tendency  lo  unite  with  each  other,  be- 
comes greater y than  their  attradion  of  arra^igement ; 
in  confequence  of  which,  they  \vill  now  attrad 
and  decompofe  each  other,  firfl:  drawing  their  re- 
fpedivc  centres,  or  fixed  principles  into  coyita5ly 
and  then  leaving  them,  combined  together,  to  unite 
ihemjelves,  and  pajsoff,  in  the  ftate  of  Fire,  or  light. 
In  every  cafe  however,  its  combinations  feem 
to  be  thofe  of  necejjity,  owing  to  the  quantity  of  it 
prefent,  as  it  readily  leaves  bodies,  howfoever 

accumulated. 
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accumulated,  to  flow  into  other  bodiesy  containing 
a lefs  quantity  of  it : except  thofey  containing  much 
tethevy  with  which  it  feems  to  have  a peculiar  af- 
finity; and  which  feems  to  prove  the  conjedure, 
that  iho.  phlogiflony  entering  into  its  compofition, 
is  more  eiccitedy  or  adtivcy  than  its  tether. 

33.  When  aether  and  phlogillon  are  feparated 
from  their  fixed  principles,  and  combine,  in  a 
certain  manner,  they  form  Light;  which,  palTes 
unaltered,  and  uninterrupted  through  bodies  con- 
taining much  aether,  as  feeming  to  have  no  at- 
tradion  to  them.  But  thofe  fubftances  which, 
contain  much  phlogiflony  atirabJ  and  detain  it  in  its 
palTage  through  them ; by  which  detention,  it  /o- 
^fes  its  peculiar  arrangement  and  properties,  and  is 
changed  into  heaty  or  fire;  which  gives  fufficient 
room  to  conjedure,  that  the  aether y partly  compo- 
fmg  Light,  is  more  excitedy  or  adiivcy  Or  expofed  to 
a^tioiiy  than  its  other  part,  its  phlogifton  is : andy 
as  fire  and  light  are  compofed  of  the  fame  princi- 
pleSy  and  are  convertible  the  one  into  the  other y it 
feems  probable,  that  their  peculiar  properties  as 
fire,  or  light,  depend  upon  the  phlogiflon  being 
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moft  adlive,  or  moft  expofed  to  aclion  when 
forming  and  when  the  cether  is  vao?i  fo,  they 
become  Light.  Therefore  we  may  fuppofe,  that 

i 

34.  Differcfit  ■particles  of  Light y have  different 
proportions  of  tether;  and  that  the  different  JiateSy  or 
degrees  of  excitement  of  that  tethery  produce  rays  of 
light y adting  upon  the  optic. nerves  with  fuch  dif- 
ferent degrees  of  force,  as  to  produce  the  JenJations 
of  different  colours  ; therefore. 


35.  Bodies,  compofed  y^ixh phlogfony  will  na- 
turally attract  to  their  furfaces,  the  every  where 
furrounding  gether,  and  that  /ether -^iXi  be  in  differ- 
ent ftates  of  excitement,  according  to  the  ftatc  of 
the  combined  phlogifton  of  the  body.  W'  hen  a 
ray  of  light  falls  upon  a body  of  this  kind,  thofe 
particles  of  that  light,  whofe  aether  is  in  a fmiilar 
ifatc  of  excitement,  with  the  aether  furrounding 
the  body,  wUl  be  completely  repelledy  or  rejle&cdy 
and  the  body  will  appear  to  be  of  the  particular 
cohury  which  that  refledted  ray,  naturally  excites 
in  the  eye:  while  the  other  rays,  will  be  partly  d>^ 
f.rledy  and  by  being  mixed  rogethci^vill  produce 
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beaf,  or  J^e;  and,  bcirtg  partly  rcflecflcd,  but  with 
lefs  force,  or  velocity,  than  the  other  particular 
kind,  would  produce  a dull  'whitCy  did  not  that 
other  rayy  more  perfectly  and  potently  reflcdled, 
overpower  it.  Therefore  ’tis  probable,  that, 

36.  No  bodies  refle6l  any  certain  ray,  or  appear 
of  any  diftind  colour,  but  thofe  furrounded  with 
^thery  in  a ftate  of  excitement,  fimilary  and  equal 
to  the  excitement  of  the,  <eihery  of/ome  certain  rays^ 
or  particles  of  light  \ w’hich  particles,  by  that  means 
arc  reflected  with  that  degree  of  force,  or  velocity 
nccelfary  to  produce  the  fenfation,  or  diftincl  idea 
of  a certain  colour ; in  all  other  hates,  the  rays  of 
light  are  fo  refleded,  as  to  produce  the  fenfation 
of  whitCy  of  different  degrees  of  intenfity,  pro- 
portionate to  the  force  with  which  they  are  reflect- 
ed; or  if  2. phlogiftic'hody y hath  no  aetherial  atmo- 
fpherc,  or  none  capable  of  refleding  any  of  them, 
they  will  be  abjorhed  and  changed  into  firCy  and  the 
fubftance  will  appear  to  be  blacky  and  become 
beatedy  in  proportion  to  the  quantity  of  light  ab^ 
fprbcd. 
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